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=of works 
‘managers 





trying to solve the problem of more 
efficient lighting on machine tools 
and benches, without extensive alter- 
ations. They know that better light 
means greater output—fewer damaged 
tools and scrapped parts; the in- 
evitable accompaniments of “ eye 
tired ’’ workers. If that is your 
problem the ‘‘ FosTeruiTE” Low 
Voltage Lighting list will help you. 
Write for it to-day or contact our 
nearest branch. 


REDUCED VOLTAGE 
MEANS 
INCREASED SAFETY 








FOSTER TRANSFORMERS & SWITCHGEAR Lr 


Branehes: Birmingham, Edinburgh, Glasgow, Leeds, Liverpool, Manchester, Newcastie-on- Sheffteid 
Associated Soe Fe Ay -— - & Gryple Ui, Mapenetar ° Crypton Equipment Lan wineae 
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. are particularly) 
suitable for operation 
by female labour 


H.W.WARD « C° Lt 


DALE ROAD SELLY OAK BIRMINGHAM 29 
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PRESS TOOLS 


LARGE or SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 





ARNOTT & HARRISON LTD. 


22, Hythe Road a 
WILLESDEN ee 


HARRISON 





Telephone: LADbroke 3484-5-6 
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WHAT IS IT? 
. .. you'll need it 


Although the war has robbed more peaceful 
industries of their zinc alloys, it has at least 
ensured that when we are once again free to book 
orders for peace-time uses there should be plenty 
to go round. 

As a result, the post-war users of MAZAK zinc- 
based alloys will be multiplied ten-fold—at home, 
in the office, at school and on the road... The 
first material for all stressed components. 


The MAZAK MANUAL will be supplied at the price 
of 1/6d per copy, postage free. 


MAZAK 


ZINC ALLOY 


NATIONAL ALLOYS LTD. 





Die-castings in conjunction with plastics will 
moke the mew car-fittings. The component 
shown is a zinc-alloy die casting around 
which lovely translucent plastic is moulded, 


(Member of the imperial Smelting Corporation Group) - 


(Mamdoctured under British Patents Nos. 340,104/376,534/376,988 ond 378 645 end conforming to British Standord Specification No. B.S. 1004.) —, 


P.O. Box 102, 6), Avenue Road, St. John’s Wood, London, N.W. 8, whence further 
particulars may be obtained 


ote Setting Agente—Merris Ashby Ltd, 95 Gresham Street, Lendon, 2.62 
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RUBBER is precious 


—dont waste what you have 








~ Dont OVERLOAD 
Your V-ROPES 
















jill jue 


Wd ly 





The surest cause of early failure is insufficient 
drive capacity for the duty involved. On the 
other hand, all rubber must now be pulling its 
proper weight. Buy the proper V-Rope for the 
job—take advantage of the technical service we, 
as manufacturers, are ina position to offer See 
that your drive is properly designed before it is 
installed, and do not expect your V-Ropes to 
do work for which they were never intended 












J-H- FENNER :i.cor 
V-ROPE SALES DIVISION © HECKMONDWIKE « YORKS 


AND AT LONDON, HULL, COLNE, MANCHESTER, BIRMINGHAM, GLASGOW, 
BELFAST, NEWCASTLE, CARDIFF & CALCUTTA 
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> . ‘ ti 
imel ts my business. 
I'm on war work now. Doing my bit at Wickman's, helping to make Wimet tips, and 
I've learned quite a lot about them since | started in my new job. For instance, they 
are made of a substance which | believe is a form of tungsten carbide, produced only 
after exhaustive experiments and tests in our chemical and physical laboratories. These 
tips have now proved in practice to be the best tungsten carbide tool metal in the 
world. Any firm which decides to use WIMET tips takes a great step towards 


increasing their production as they last much longer 
e 


before they need regrinding, making for greater speed 


Limi? &€& © 


VENTRY ® ENGLAND e 





and accuracy. Yes, indeed, Wimet is my business now! 
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ELECTRIC CHAIN 


PULLEY BLOCK 








WRITE FOR 
BOOKLET ON LIFT- 
ING AND SHIFTING 
OR SEPARATE CAT- 
ALOGUE OF CON- 


SAFETY LIMIT 
SWITCH AT TOP 
AND BOTTOM 





VEYORS, CRANES POSITION 
AND OTHER MECH- PUSH BUTTON 
‘weoummen | CONTROL 
® GEO. W. KING LTD 
HARTFORD WORKS - HITCHIN - HERTS 


PHONE HITCHIN 960 (10 TE SD 
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The Star Turner... 





Yes, she’s one of our star turners, one of the many 
women doing a magnificent job of work and taking 
her full part in the nation’s war efforts. 

Dean, Smith & Grace Lathes are “star-turners,” too, 
and they are doing a magnificent job of work in 
engineering shops all over the kingdom. For handiness 
and high production with sustained accuracy they 
cannot be surpassed. 





) Dean SMT Cee ae 
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NGS & FIXTURES 
PRESS TOOLS 


AIRCRAFT 
ASSEMBLY JIGS & 
REFERENCE GAUGES 
HEAT TREATMENT 
SMAL, ASSEMBLY 
HAND TOOLS 
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j1G & TOOL C° LY 


B06 HIGH ROAD, LEYTON, LONDON, END csi sin 
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WROUGHT 





LIGHT ALLOYS 





DEVELOPMENT 





ASSOCIATION 


pHe resources of the aluminium alloy 
industry are at the disposal of all interested 
or engaged in the fabrication, treatment and 


use of wrought light alloys. Works managers, 





metallurgists, chemists, foremen, charge hands 
and other's are invited to send their problems 
to the Bureau. All enquiries should be 


addressed to the Manager of the Association. 








WROUGHT LIGHT ALLOYS 
DEVELOPMENT ASSOCIATION 
UNION CHAMBERS, 63 TEMPLE ROW, BIRMINGHAM, 2 





TELEPHONE: MIDLAND 0721 * MANAGER: E. G. WEST, Ph.D, B.Sc. - TELEGRAMS: LIGHTALDEV, B°HAM, 2 
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TOOLROOM MICROSCOPE 


This Toolroom Microscope atfords 
@ bureau of standards in your 
inspection department. For the 
measurement of threads, angular 
meaturement and examination of 
smati parts. The many applications 
and wide scope of this instrument 
are fully described in cur booklet 
No. 893 upon request. 





ie VU 
(Cooke Troughtoné Simms 








LONDON 








Pitchfords 2126 
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Pincers 


“NEWALLOY’ 
BOLT 
65-75 TONS 


*“NEWALL’ 
HITENSILE 
BOLT 
45-55 TONS 


AP NEWALLESS 


POSSILPARK — GLASGOW.N. 
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AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 





REAVELL & CO., LTD. - IPSWICH 
Telegrams: “Reavell, Ipswich.’’ Telephone Nos. 2124-5-4 
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ONE INSTRUMENT 
measures :— 


Current, A.C. and 
D.C. (0 to -. amps. ) 
Vol Cc. and 


eg 
Capacity (0 to 20 
mids. 


Audio-frequency 
Power Output 
(0 to 4 a 
Decibels (— 10 D 
te + 15 Db.) 


Some delay in deliv- 
ery of Trade orders 
is inevitable, but we 
shall continue to do 
our best to fulfil 4 ar 
requirements 

promptly as possible. 





Tue Mcdel 7 Universal AvoMeter 
is the world’s most widely used 
combination elecirical measuring 
instrument. It provides 46 ranges of 
readings and is guaranteed accurate 
to B.S. first grade limits on D.C. 
and A.C. from 25 to 100 cycles. It is 
self-contained, compact and _ port- 


. able, simple to operate and almost 


impossible to damage electrically. It 
is protected by an automatic cut-out 
against damage through severe over- 
load, and is provided with automatic 
compensation for variations 
in ambient temperature. 


The AvoMeter is one of a useful range of “‘ Avo” electrical 
testing instruments which are maintaining on active service and 
in industry the “Avo” reputation for an unexcelied standard 
of accuracy and dependability—in facet, a standard by whieh 
other instruments are judged. 





Sole Proprietors and Manufacturers : 
CH THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co. LTD 
Winder House, Douglas Street, London, S.W.1. Telephone : VICtoria 3404/7 
24-5-4 eee 


XVii 








Journal of the Institution of Production Engineers 


MerceR 


DIAL GAUGES 


& MEASURING EQUIPMENT 










COMPARATORS, THICKNESS GAUGES, 


TEST INDICATORS, HAND 
MICROMETERS, CYLINDER GAUGES 
*0001 in. “0005 in. "001 in. *01 millimeters 








For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 
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“Ah? — but what about jointing?” 


YES SIR! Hiduminium Aluminium Alloys can be welded, seamed, riveted and 
otherwise fabricated into the most diverse range of assemblies with perfect joints. 

The fuel tanks of aircraft are examples of confidence placed in the jointing of aluminium ; 
there is no need to stress the shock-proof qualities essential in this equipment. 

Before the war, the brewery, petroleum and dairy industries were making increasing use 
of aluminium alloys for storage tanks and other containers. In these applications 
faultless joints were imperative, as were the factors of corrosion and impact resistance, 
lightness and strength. Tell us the nature of your problem, and we’ll tell you how 
Hiduminium can help you, either in production 
equipment or product improvement for post-war 
enterprise. Please write to the Development 
Department for further details. 


Vhidlumin ttn 





ey HIGH DUTY ALLOYS LIMITED + SLOUGH 
xix B2 
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AIR COMPRESSORS 
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We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO., LTD. - IPSWICH 
Telegrams: “Reavell, ipswich.’’ Telephone Nos. 2124-5-6 
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ONE INSTRUMENT 
measures : 


Current, A.C. and 
D.C. (0 to 10 amps.) 


Resistance (up to 40 

megohms) 

Capacity (0 to 20 

mfds.) 
Audio-frequency 

Power Output 

(0 to 4 watts) 

Decibels (— 10 Db. 

to + 15 Db.) 


Some delay in deliv- 
ery of Trade orders 
is inevitable, but we 
shall continue to do 
our best to fulfil your 
requirements as 


promptly as possible. 





Tue Mcdel 7 Universal AvoMeter 
is the world’s most widely used 
combination’ elecirical measuring 
instrument. It provides 46 ranges of 
readings and is guaranteed accurate 
to B.S. first grade limits on D.C. 
and A.C. from 25 to 100 cycles. It is 
self-contained, compact and _ port- 
able, simple to operate and almost 
impossible to damage electrically. It 
is protected by an automatic cut-out 
against damage through severe over- 
load, and is provided with automatic 
compensation for variations 
in ambient temperature. 


The AvoMeter is one of a useful range of “‘ Avo” electrical 
testing instruments which are maintaining on active service and 
in industry the “Avo” reputation for an unexcelled standard 
of accuracy and dependability—in faet, a standard by whieh 
other instruments are judged. 


Sole Proprietors and Manufacturers : 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD 
Winder House, Douglas Street, London, S.W.1. 


Telephone : ViCtoria 3404/7 
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MerceR 


DIAL GAUGES j | 


& MEASURING EQUIPMENT 
COMPARATORS, THICKNESS GAUGES, 


TEST INDICATORS, HAND 
MICROMETERS, CYLINDER GAUGES 
*2001 in. “0005 in. "001 in. *01 millimeters 














For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


Makers 
since 
1776. 


SANDERSON BROTHERS & NEWBOULD LT9 SHEFFIELD. ENGLAND. 
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“Ah b4 —but what about jointing?” 


YES SIR! Hiduminium Aluminium Alloys can be welded, seamed, riveted and 
otherwise fabricated into the most diverse range of assemblies with perfect joints. 

The fuel tanks of aircraft are examples of confidence placed in the jointing of aluminium ; 
there is no need to stress the shock-proof qualities essential in this equipment. 

Before the war, the brewery, petroleum and dairy industries were making increasing use 
of aluminium alloys for storage tanks and other containers. In these applications 
faultless joints were imperative, as were the factors of corrosion and impact resistance, 
lightness and strength. Tell us the nature of your problem, and we’ll tell you how 
Hiduminium can help you, either in production 
equipment or product improvement for post-war 
enterprise. Please write to the Development 
Department for further details. 





uy HIGH DUTY ALLOYS LIMITED °- SLOUGH 
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You don't 
take a 

Hammer 
to break 
an Eggshell 


. . Neither would you use the Cutanit 
tool you bought for machining steel to 
machine plastics. But there is another 
Cutanit tool in another grade of 
Cutanit that will exactly suit any 
job of machining you have to carry » 
through. Aluminium, soft or hard @ 
Brass, Cupro Nickel, Cast Bronze, @ 
Copper, Marble, Slate, Plastics, Wood, % 
or any other material, ferrous or non- 
ferrous, metallic or non-metallic — we can 
supply a Cutanit tool that will help you to get 
the best out of your machine tools. With Cutanit 
Cemented Carbides it is possible to achieve the 
best cutting conditions. for every material, whether 
it is tough or hard or abrasive. 

If you are not familiar with 
the use of Cemented Carbides, 
“CUTANIT SERVICE”, the 
acknowledged guide to their 
application will certainly in- 
terest you. We shall be happy to 
send you a copy free on request. 





BRAND CEMENTED CARBIDES 


TRADE MARK 


The Hardest & Strongest Tools for 100! uses. 


Write to Department “E” Cutamit Development Service. 


WILLIAM JESSOP & SONS, LTD., BRIGHTSIDE WORKS, SHEFFIELD. 
or J. J. SAVILLE & CO. LTD., TRIUMPH STEEL WORKS, SHEFFIELD. 
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GRINDER 

















V9 
oe : High Speed VERTICAL 
. ae oS SURFACE GRINDER 
i : The Type “ V ”’ Surface Grinders 
; : : are definitely designed for high 
output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 
aes Capacity: 24in. long by 8 in. a 
> — —r—“—tsr—sS wide by 8 in. high. | 
Write for further particulars of 
this or larger machines. 


SNOW & CO., LTD., SHEFFIELD 


LONDON OFFICE: ABBEY HOUSE, WESTMINSTER, S.W.1 
; BIRMINGHAM HOUSE : DAIMLER HOUSE, PARADISE STREET 


~~ 
$ 
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SPEED SIMPLICITY ACCURACY 
WITH 

TECNAPHOT PHOTOGRAPHIC 

AND COPYING SYSTEMS 

REDUCES COSTS 


INSURES AGAINST LOSS 
Partioulars from 


TECNAPHOT LTD. 


MILE LANE, QUINTON, COVENTRY. 








TELEPHONE: COVENTRY 4070 


FSSEX 


BRITISH MADE 
UNIVERSAL JOINTS 


FOR EVERY PURPOSE Ca ial 



















& ENGINEE 


—pnyyrenyy apepy rapa gees 





TELEX 
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PRESSURE 
Die CASTINGS 


WOLVERHAMPTON 
DIE-CASTING C9L? 


GRAISELEY HILL 
WOLVERHAMPTON 





O 


IN ZINC BASE ALLOYS- 
“MAZAK” or course! 


























TELEGRAMS: DIECASTINGS, WOLVERHAMPTON. TELEPHONE : W'TON 23831/4 
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The most authoritatwwe work dealing with 
Marking Methods and Marking Devices 


A text book as well as a catalogue 





72 Pages. profusely illustrated with 55 
plates illustrations and diagrams 


PRICE 5S/- net post free 


EDWARD PRYOR & SON LIMITED BROOM STREET SHEFFIELD [0 





The true gauges 
of modern crafts- 
manship and the 
tools of its best 


expression. 


Something finer 
in limits to the 


nth degree. 


* 














M.PJ.GAUGE & TOOL CO.LTD. ERDINGTON. BIRMINGHAM .24 
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—— HERBERT—— @P) 





A CENTRE LATHE 
OR A 


DRILLING MACHINE 


CAN BE MADE INTO 
AN EFFICIENT SCREW- 
ING MACHINE BY 
FITTING A COVENTRY 
DIEHEAD AS SHOWN. 





We shall be glad to 
send full particulars 
with drawing show- 
ing method of 
mounting. 


Please state size of 
: threads and material 
eo . os . > mapas to be threaded. 


ALFRED HERBERT LTD. COVENTRY 
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ansomes 
\ ELECTRIC TRUCKS 


-~ 
te. ') 


“ey 


A girl and this truck will do the work Here is a one-ton model which will 
of 7 men—a vital factor in these days Operate in narrow gangways, turning in 
of labour shortage. less than its own length. It is of the 3 
The truck shown has electrically elevated wheel type with drive on front wheel. 
platform for use with stillages. Two Easy to operate—eliminates fatigue 

tons can be picked up and dropped in an important point with women drivers. 
5 seconds—transported 400 ft. per. min. LET US SEND YOU FULL PARTICULARS 





RANSOMES SIMS & JEFFERIES LTD. (dept PE) ORWELL WORKS IPSWICH 











SS = 
TURNED FROM 

G ig THE SOLID 

Loe GA | STEEL BAR 
: } WHITWORTH 


AND 
B.A. THREADS 










London Office: 


ABFORD HOUSE, VICTORIA STATION, 
Telephone : Victoria 2433. S.W.1 
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In many a factory at this very 
minute, men—aye and innocent 
girls too—are sweating SS 
away with weary arms G 2 
and drooping wrists turn- 
ing screwdrivers and spanners, and 
drilling holes by hand. If small 
power tools are suggested, some- 
body bobs up to say that they would 
be too heavy—or need too much skill. 
And this was so, too, in the bad old 
days when a power tool meant a 
great walloping lump of metal that 
needed two hands and outsize biceps 
tohandle. But Desoutter changed all | 
that. The slimmest maid, the dumbest 
dame, can handle a Desoutter elec- 
tric or pneumatic tool for hours on 
end and still be smiling when the 


night shift comes on. 














DESOU ¥ ¥ -R Specialists in Lightweight Pneumatic & Electric Portable Tools 


DESOUTTER BROS. LTD. DEPT. P, THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE: COLINDALE 6346-7-8-9. 





C.R.C.131 
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HYDRAULIC PUMPS 


with geared or V-rope drive. 





ALL TYPES OF HYDRAULIC ~PLANT 





PRESSES FOR PLASTICS AND RUBBER 
ALSO CASTINGS AND MACHINING 





T. H.& J. DANIELS LIMITED 
Telephone : STROUD 661-2-3. STROUD, GLOS. 
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No. 2E All Electric 
The 1” bar capacity .... 


CAPSTAN LATHE 
and TOOL EQUIPMENT for 
HIGH PRODUCTION 


Orders cin be acc*pted and delivery allocated only 
on Certification of the Machine Tool Control. 


TIMBRELL: WRIGHT 


MACHINE TOOL & ENGINEERING CL? 
SLANEY ST. BIRMINGHAM 4 








Agents for London and Eastern and Southern Counties : George 
Hatch, L:d.,Queenhithe, Upper Thames Street, London, E.C.4 
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‘OOL SETTIN G 
MICROSCOPE 







Illustration below shows how the O.M.T. 


Microscope can be mounted between 
centres on the machine to check the angle a 
of the tool before starting the job. Inser- | 
tion of the correct graticule for the job is 4 
extremely simple 


3 Graticules sete | 
Supplied Illustration ‘ane shows how easily the 


O.M.T. Microscope can be mounted direct 


473, 55° & 60° on the work. It is therefore possible to 


carry out intermediate checking of the tool 
angle without removing either the tool or 
the job from the machine. 


OPTICAL MEASURING TOOLSLTD. © 


414 Montrose Avenue Trading Estate 
Phone : SLOUGH 20247 SLOUGH ee Grams ; OPTOOL, SLOUGH 















acenrs E. H. JONES (Machine Tools) LTD. Edgware Rd., The Hyde, London, N.W.9 
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As a war-time measure the advertisement section of this Journa. is now pub- 
lished in two editions, A and B. Advertisers’ announcements only appear in 
one edition each month, advertisements in edition A alternating with those in 
edition B the following month. This Index gives the page number and edition 
in which the advertisements appear for the current month. 
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Premier Scraw & Repetition Co., Ltd. The oa ae an rot «« SSD 
Pryor, Edward, & Son, Ltd. .. eee +e ie on Re one oe SEL R 
Ransomes, Sims & Jeffries, Ltd. we pe on pm oni was oo SUE 
Reavell & Co. Ltd. ewe coe ase one eee es xviA 
pny ay | hag & Newbould ‘Ltd... pea on wee one _ .. xViiB 
Snow & Co. Ltd. oe eco cos ee eco ooo «. XxiB 
rect Stedall Sdeshine Tool Co. Ltd.” ae Bh ca ba ie iva we XXX1A 
2 to Taylor, Charles, Ltd. eee ee one eco eee oun «. XXixA 
tool Taylor, Taylor & Hobson, Ltd. ae ane a ee ae casi nea xivA 
1 or Tecnaphot, Ltd. es ees eee eee -. XxiiB 
Timbrell & Wright Machine Tool Engineering Co. Ltd. co eee «.. XxixB 
Urquhart, Lindsay & Robertson (Orchar), Ltd. ... eee owe eee see iiA 
Voucher Ltd. coe coe ove eee ee eve oe «. XXIVA 
Ward, H. W., & Co. Ltd. pn pa ee pas on Fane ee ney ivB 
Ward, Thos. W., Ltd. ... on eoe pn =m ne ous aaa coe  SUVIA 
Wickman, A. C., Ltd. eee ae oe ave ee .. WHA ixB 
Wolverhampton Die Casting Goy a a ees 
Wrought Light Alloys Development Association |... one ese woe .. xiiliB 









The fact that goods made of raw materials in short supply owing to 
war conditions are advertised in ‘‘ The Journal” should not be taken 
as an indication that they ave necessavily available for export. 
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INSTITUTION NOTES 
June 1943 


Council Meeting. 

The Council met at Birmingham on Friday, June 25, 1943, the 
following being present: The Lord Sempill, presiding, Messrs. 
H. A. Hartley, J. A. Hannay, M. H. Taylor, J. Kenworthy, J. 8. 
Daniels, A. Bailey, J. W. Berry, H. J. Gibbons, G. H. Hales, 
J. R. Pearson, D. Burgess, J. W. Davies, F. W. Halliwell, 
J. Blackshaw, C. W. Mustill, R. Kirchner, J. France, H. Drane, 
W. F. Dormer, E. Perey Edwards, F. C. White, E. W. Hancock, 
J. H. Bingham. 


Personal. : 

Mr. H. W. Harper and Mr. H. 8. Broome, have recently been 
awarded the M.B.E. 

G. F. Galloway, our Assistant Director of the Research Depart- 
ment has been successful in obtaining his Doctor’s degree. 


Obituary. 

We deeply regret to learn of the death of the following members 
of the Institution. Mr. H. 8. Locker (Member), Col. H. McLaren 
(Member), Captain A. C. Burgoine (Member), Lieut. J. Moffatt 
(Graduate), Mr. P. Hinds (Affiliate). 

Captain Burgoine was a prominent member of the Institution 
and was President of the Western Section from 1938 to 1940. 


Newly Elected Members. 

As Members: R. Armitage, H. Bailey, J. A. Bertram, R. W. 
Brocklehurst, W. P. Eastwood, M. T. W. Eady, G. H. Hogg, 
T. Makin, A. Moncrieff. 

As Associate Members: C. A. Atkins, L. F. Alexander, W. A. 
Bothwell, G. Beales, H. J. Bennett, W. E. Brackenbury, H. Carleton, 
R. G. Crooks, N. Cooke, F. Caswell, C. F. Davidson, W. J. T. 
Dimmock, W. B. Draper, A. W. Ewart, H. Foster, L. Greenwood, 
A. G. Gibbs, R. J. Gilson, T. F. Houghton, A. J. Harvey, C. D. Hall, 
W. W. Jeacock, C. L. King, J. H. Meakin, J. A. W. Mills, J. Mackle, 
C. R. Ostick, A. T. Pierce, A. E. Priddle, J. B. Robinson, A. Shore, 
T. J. Scudder, A. Schofield, T. H. Sparrow, R. W. H. Simpson, 
J. Turner, F. Trunkfield, P. C. Vincent, J. F. Veevers, C. F. Webster, 
A. F. Wildin. 

As Associates : F. W. Dawe, A. Elliott, J. A. Edgell, L. T. 
Mockeradge, G. B. A. Marshall, G. Sanders, W. A. Tait, W. J. 
Vaughan. . 

As Intermediate Associate Members: J. Addy, J. H. Arundel, 
J. Baxter, E. Boneham, W. Boneham, V. G. Burley, H. W. Caldwell, 
E. R. Cash, T. Caddick, G. V. S. Charlesworth, R. V. Castell-Evans, 
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C. G. Cornock, 8. A. F. Court, A. T. Dunham, R. T. Davy, C. Dell, 
J. Evans, A. C. Foskew, H. B. Hutter, L. H. Holder, N. C. Halls- 
worth, F. J. Harries, R. J. A. Hylton, A. J. Harrison, G. W. Hems, 
C. P. Homes, N. A. Hirst, E. E. Ingleton, H. Ison, A. C. Keir, 
D. Munro, J. 8. Murphy, H. F. Maton, J. Millar, H. Matthews, 
C. W. Pearson, C. F. Pettit, A. Rushbrook, L. C. Gingham, W. A. 
Rounsivell, H. Roberts, A. J. Spreag, R. Scott, A. Short, J. M. 
Tombling, F. H. Tyler, T. Witherspoon, F. T. Wyers, A. K. Welch, 
W. W. Webber. 

As Graduates : B. Adams, R. W. Butler, 8S. Bateman, F. T. Carter, 
S. W. W. Carroll, E. R. Eccles, T. P. Forrest, W. H. T. Golding, 
E. C. Horton, W. C. Hosken, L. Hackney, D. A. Hammett, D. W. J. 
Lawrence, T. M. Lees, B. G. Mann, P. H. Newman, H. J. Paling, 
A. D. Prothero, F. A. Rowley, R. R. Speck, R. Shand, E. B. Wall. 

As Students: P. G. Atkins, G. Atack, P. F. Astbury, R. 8. Ayers, 
J. D. Briggs, A. W. J. Buffin, K. Blair, 8. 8. Barton, B. R. Bensly, 
N. F. D. Bagley, H. G. Bottomley, K. C. Brown, V. Clarke, R. N. 
Cook, J. C. Clarke, H. Derbyshire, E. Dobson, J. M. Darling, 
M. D. Denley, K. McL. Fantom, A. B. FitzHerbert, A. Gilmore, 
H. R. Garbett, L. J. Huggins, A. Humphrey, F. D. Hall, D. E. H. 
Johnson, C. G. King, J. G. Kelsall, D. Lacey, G. J. Laing, R. T. 
Mustard, J. Murgatroyd, H. F. Mather, L. R. Mumford, C. H. March, 
D. J. L. McKellar, W. J. Nicholls, N. Newey, G. R. Pearce, D.C. 
Pollard, H. Stott, F. A. Story, A. Smith, D. A. Smith, L. Swallow, 
A. J. Simpson, G. E. Stanley, T. D. H. Thorp, A. L. Terry, W. T. 
Vincent, C. Winstanley, A. 8. G. Watson. 

As Affiliated Firms: British Mechanical Productions Ltd. 
(Affiliated Representative: C. A. Edgell and J. McLaren); S. 
Carleton Smith Ltd. (Affiliated Representatives : A. G. Blackmoor, 
C. H. Hibbert and G. 8. Walker); E.M.B. Co. Ltd. (Affiliated 
Representatives: L. A. Catlin and 8. M. Smith); C. A. Parsons & 
Co. Ltd. (Affiliated Representative: J. Henderson, A.M.I.P.E.) ; 
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Transfers. 

From Associate Member to Full Member; A. A. J. Francis, W. 
Goacher, C. Halse, J. T. Knight, A. G. Wybron. 

From Intermediate Associate Member to Associate Member: A. B. 
Armstrong, L. E. Barker, N. A. Maskell, W. Mayall, R. J. Schroeder, 
D. G. Watkinson. 

From Graduate to Intermediate Associate Member: W. Fishburn, 
E. G. Nunn, J. B. Scott, H. J. Wright. 

From Intermediate Associate Member to Associate : Major F. Walker. 

From Graduate to Associate Member: L. Brown, R. G. W. Bliss, 
A. T. Coote, J. R. Young. 

From Student to Graduate: R. Blore, W. G. Carter, E. Gillibrand, 
C. H. Parker, W. Robinson, G. M. Smallwood, D. K. Wood. 
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MACHINING EFFICIENCY AND 
LEAD-BEARING STEELS 


In preparing this article, the author considers that a useful 
purpose would be served in discussing the empirical laws which govern 
the art of machining with turning tools. The development of these 
laws has been the subject of immense amount of research work over 
many years, which work has been published from time to time in the 
technical press. It is felt that a discussion of the main facts emerg- 
ing from the acceptance of these empirical laws would be helpful 
to those responsible for machine-shop practice. In any case, some 
knowledge of these laws is necessary in order that the advantages of 
leaded steels may be properly assessed. 

At the beginning of this century, Taylor published before the 
American Institute of Mechanical Engineers, his monumental work 
on the art of machining metal.) Its salient features can be sum- 
marised in the statement that the problem of machining involves the 
consideration of some 12 variables amongst which are cutting speed, 
depth of cut, feed, coolant, tool steel, cutting angles, profile of tool, 
type of cutting operation, etc., and that the effect of these variables 
may be expressed by mathematical relationships. 


Since that date, a great deal of experimental work recorded in 
literature, more or less confirms the general principles evolved by 
Taylor, and while there are still differences of opinion, with regard 
to the magnitude of the effect of certain of the variables mentioned 
above, on machining efficiency, one may consider that the following 
major rules apply to the machining of steel within certain limits. 


(a) All other conditions being equal, cutting speed varies 
inversely as the tool life raised to a certain power. 


(b) For same tool life and cutting condition, cutting speed 
varies inversely as some power of chip thickness (instead of 
feed as originally proposed by Taylor). 


(c) For same tool life and cutting conditions, cutting speed 
varies inversely as some power of the chip width (as 
distinct from depth of cut originally proposed). 


(d) For same tool life, feed and depth of cut, etc., cutting speed 
varies directly with the “ machinability index ”’ of the 
material being cut, directly as the value of the coolant used 
varies directly as the quality of the material from which the 
tool is made, its heat treatment, etc., and also varies with 
the effective top rake employed, etc. 
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It must be emphasised that the above relations between cutting 
speed and one variable, are based on the assumption that all the 
other variables are maintained constant for the purpose of evaluating 
the relationship. The above empirical laws can be combined in the 
following empirical equation :— , 
9 K, x K, 


A 


ix y iv Tz EQUATION 1. 


Where S = Cutting speed in feet per minute. 
K, = A constant called “ machinability index ”’ of the 
material being cut. 
Where K, = Constant representing values for the tool material, top 
rake, nature of coolant, type of cutting operation, etc, 
t = Chip thickness in inches obtained from theoretical 


chip section. 
1 = Chip width in inches obtained also from theoretical 
chip section. 
T = Tool life in minutes. 
x y 4 are exponentials. 


Note, that according to Equation 1, if we maintain identical cut- 
ting conditions apart from speed, then when changing over from one 
material to another, the cutting speed will vary directly as the 
machinability index of the material being cut, in order to maintain 
the same tool life. Thus machine production rates will vary in like 
manner. 

Curves showing the relation between cutting speed and tool life for 
a variety of steels have been quoted in the Journal of the Institution 
of Production Engineers. ‘*) If the curves are plotted with logarithmic 
axes, then the curves obtained become staight lines for all practical 
purposes thereby further confirming the validity of the empirical 
relation quoted above. 

It has been observed, however, that while the laws so enumerated 
hold good for most steels operating at fairly high values of feed, they 
may not operate with the same degree of accuracy for extremely 
light feeds, of the order of .001/.002 in., ete. Furthermore, at low cut- 
ting speeds, information has been published indicating an erratic 
relationship between cutting speed and tool life.(*) The purpose 
of this article is to discuss machining efficiency and leaded steels, as 
far as it relates to turning tools for repetition work carried out on 
modern autos and capstans, and for this work the normal cutting 
speeds employed exceed values which are sufficiently low to cause 
serious failure of the empirical relationships enumerated. 

It is also recorded that there is a small change in the values of 
certain of the exponentials in Equation 1, depending on whether 
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MACHINING EFFICIENCY AND LEAD-BEARING STEELS 


light feeds or medium heavy feeds are being employed. For ordinary 
auto work, the value of the feeds used comes within the category of 
light feed. 

From data recorded by other investigators, *) it is worth observ- 
ing that for auto repetition work under the conditions normally pre- 
vailing approximate values of the exponentials for Equation 1] are 
as follows :— 


x = 3. 


y = 2.3 x chip thickness in inches. 
z = .09/.1 (using coolant). 


The profound effect on tool life of increasing or decreasing the cut- 
ting speed, all other conditions remaining constant, does not appear 
to be fully appreciated. Making use of fhe approximate value of the 
exponential z for T in Equation 1 the following Table I showing 
the effect of varying the cutting speed is worthy of consideration. 




















Table I Table II Table III 

h F 
Cutting speed | Tool life Feed | Tool life | USP of ct | Toot life 
(F.P.M.) (min.) (inches/min.) | (min.) .005 in. feed) (min.) 
125 10 =| OM 10 = | — 

107 50 O11 50 .230 90 

100 100 | .010 100 100 100 

93 200} 009 200 043 110 

90 | 300 | = -0085 300 _ — 

. | 





Note :—The values of cutting speed and tool life are entirely arbitrary, and are merely for 

illustration. 

In a similar manner, changing the chip thickness by altering 
the feed materially alters the tool life, all other conditions being 
kept constant, as per illustrative Table II above. 

Similarly, altering the depth of cut (i.e. chip width) is shown in 
Table III from which it will be seen that the effect is relatively 
small. , 

It will be agreed therefore that the correct choice of cutting 
speed and feed will rank as of major importance in the setting up of 
an automatic to run at optimum efficiency. 

An alteration of chip thickness, and therefore an alteration to 
tool life can be arrived at by changing the angle subtended between 
the cutting edge of the turning tool, and the axis of the material 
being cut. Further, the introduction of a nose radius reduces average 
chip thickness. 

For example, when that angle is 90° as in a simple knife tool the 
chip thickness equals the feed. If however, we grind the tool to give 
an angle of 45°, the true chip thickness equals feed x sine 45° = 
.707 x feed, thereby giving a reduction of chip thickness of 30% 
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which will prolong tool life very considerably. Alternatively 
of course, cutting speed could be increased while maintaining 
the original tool life. The effect of altering the angle between 
cutting edge and work piece, and the introduction of a radius 














is illustrated in Table IV. Assuming cutting conditions for a 
sharp cornered knife tool of A = 90°, are datum values, then 
| 
Table IV 

| a nr ee ES a SIO earn ee 
H Where Radius is Nil and 

angle A = 60° = 45° 
Multiply cutting speed by 1.1 1.2 
| ° or feed by 1.1 1.4 

| ee nga eee 

| A Where R = 3 depth of cut 

j and angle A = 60° 45° 

| Multiply cutting speed by 1.2 1.3 
or feed by 1.3 1.4 
| or tool life by 6 10 , 

' 








The problem of attaining maximum machining efficiency can be 
approached from another angle by computing an expression to 
evaluate “ tool efficiency,’ which can be described as the rate of 
removal of metal for a standard tool life, and will therefore be pro- 
portional to the rate of production of machined parts. Utilising 
Equation 1 and making tool life constant, then 


Tool efficiency = Vol. of chip,min. for a standard tool life. 
= 8x tx i. 
= constant <x t*? x ]'*st 


Graph No. 1 illustrates the tool efficiency versus feed for various 
depths of cut. It will be observed that the efficiency rises rapidly 
from extremely light feeds to light feeds, for example, .003 in. 
and thereafter the gain in efficiency is less with further increase in 
feed. One observes therefore that the higher the feed which may be 
used, circumstances permitting, the better will be the tool efficiency, 
and therefore the better the output rate of finished parts per hour of 
efficient tool life. 

From Graph No. 1 it will be noted that the depth of cut does not 
seriously alter the shape of the tool efficiency curve, nor the point 
of inflection. There are of course, other considerations which must 
be borne in mind when setting up a job on an automatic at high 
efficiency, but in general, the following observations are worthy of 
emphasis as far as they apply to turning tools. 

(a) Select the heaviest feed which can be tolerated with due 
regard to surface finish, and thrust on spindle, etc. ; 
usually depth of cut is controlled by stock and finished size. 
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GRAPH 1, 


(b) Where possible, use a tool with side cutting angle and nose 
radius. 

(c) Select a cutting speed to give tool life which will maintain 
satisfactory machine efficiency. 

(d) Apply adequate supply of coolant. (?) 

(e) It is reported that chatter effects will be minimised by 
avoiding chip width greater than 25 x chip thickness, 
and the use of a nose radius of } of depth of cut is recom- 
mended. Chip length control is not so important, with 
free-cutting steels as with the tougher machining steels. ( 

(f) Effective top rake using H.S steel should with advantage be 
10/15° for steels normally machined in autos. 

(g) Tools should be jig ground, smooth finished, sharp edged 
and consistent correct angles. 


Vee § FR we VW 
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Specific Cutting Pressure. 


It has been stated in the past that if the pressure operating 
tangentially at the cutting edge of a turning tool be divided by the 
‘area of the chip, then the value known as the “ specific cutting 
pressure ”’ is obtained, which is reasonably constant, for any one 
e material, even under varying cutting conditions as regards feed, 
speed, depth of cut, ete. This is not the case however, as at light 
. feeds, the specific cutting pressure is materially higher, and falls 
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with increase in feed, speed, etc.(5) According to A.S.M.E., a 
relationship has been derived as follows :— 
Py on Kp, _ t:78, J 1-2, EQUATION 2 
Where P, = tangential chip pressure (Ibs.) 
K,, = constant depending on material 
K, 1 — .0075 x top rake 
t chip thickness in inches 
l chip width in inches 


Later, graphs will demonstrate that the factor for top rake, and 
the exponential for feed (or chip thickness) are not strictly correct 
at light feeds ( < .003 in.). 

It is a rule that as the machinability index (Equation 1) of a 
steel increases, the pressure constant falls. An approximate relation- 
ship between the two is given in Graph No. 2 based on A.S.M.E. data. 
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GRAPH 2, 


The relation is not however a simple hyperbolic one, and the curve 
applies primarily to hot rolled or normalised steel. 

The exact relation for conditions of light feed is rather a dif- 
ficult one, as the formula proposed by A.S.M.E. is not strictly 
true for light feeds. An effort has been made to provide a means 
for transposing from pressure constant values to machinability 
indices later on in this article. 
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Material to be Cut. 


Hitherto we have only considered empirical laws and facts 
relating to machining, without considering the machining capacity of 
various steel materials in common use. There is plenty of published 
information on the relative machining values of the different steels. 
Usually these values represent the “‘ machining index” (K,) in 
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GRAPH 3. 


Equation | for different steels. Dr. Schlesinger and others, report 
that there is some relation between Brinell hardness of the steel being 
machined and its machinability index.(*) Referring to Dr. Schles- 
inger’s paper, the graph showing the relation between Brinell number 
and machinability can be re-plotted to show the relation between 
machinability index, and the inverse of Brinell number. Graph No. 3 
shows that the machinability index varies nearly inversely as the 
Brinell number, and that data published by A.S.M.E. and Dr. 
Schlesinger approximate very closely. 

This relation is very interesting, but unfortunately it is not 
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strictly valid as there are steels of similar Brinell characteristics 
which differ considerably in machining quality. The author has in 
mind steels which have been cold drawn and work hardened during 
that process, and also steels containing lead, the addition of which, 
does not alter the Brinell hardness but considerably increases mach- 
inability index, etc. As a rule steels which are cold drawn, possess a 
machinability index at least equal to that of the same steel in 
the. as rolled or normalised condition. Experience shows that it is 
approximately true to assume that cold drawn steels of varying 
composition differ amongst themselves as regards machinability, 
in the same manner as the same steels in the normalised or heat 
treated condition. It is the final object of this article to discuss 
the aforementioned lead-bearing steels which contain a small 
quantity of metallic lead (.15/.30°%). which steels have been produced 
in this country during the last three years during which period they 
have given considerable service by rendering possible considerable 
increases in the rate of production of many articles. The principle 
characteristics of lead-bearing steels are(!»): 

(A) They show the same mechanical properties at room temper- 

ature as lead-free steels. 

(B) Their improved machining property is considerable. 

(C) Their cost is such that they are highly economic in use. 

(D) They can be produced in wide range of qualities. 

That the mechanical properties of leaded steels are similar to 
those of lead-free steels, but otherwise similar composition, is 
indicated in Table 5; and it is not proposed to labour this point 
further, as leaded steels of various grades have received wide 
approval against standard specifications. 


Table V.—MECHANICAL TEST DATA 














| Analysis Mechanical Tesis 
Quality Condition ead _ a 

| C |Mn; S.} P.| Ni. |Cr./Pb .|T.S.| E. jR.A, Izod 

eee eae Semeeneeenwereerera wien (GCG Ret RSet) (Pair Sadesd iin ANSE aioe “Napdetel 
Free Cutting y dia. Drawn -13) .95) .235) .051 -|-|— 36.8 24.1/49.0) — 

| Leadbearing pa no -12| .98) .226) .067 —)|.20/37.0)23.050.1) — 

—————— ——E EE EE - EEE EE —eEEee ee eee ! — 

| 3.8.1. §* diam. |} Drawn -16) .74).042 .05 - | —| —(43.3)18.1/54.1) — 

( a _Leadbearing | ” 17| .69, .033! .027 - | —|.22) 2/44. 9)16.3/58.0) — 
40% Cc. 1k’ aff. hex.| Norm. 40) .61 035 .028} —|—| — 36.7 7|26. 0/43.4/24/25 
Leadbearing <a am .42| .61' .034) .033 - | —|.20 39. 0) 25.0/41.0) 25/27 

25.2. 1° * dia.| Heat treated |.37 1.45) .008).02 |.28 | —| — '62.0| 22.760. 60.7) 57/59 
Mo. 
Leadbearing ,, ,, ”» o 37/|1.45).008 .02 | .28 = 17 |60. 1 23. 6 60. 0.7)55/57 
Ni. | Cr. | | 
| Ni/Cr. 1}°dia. | __s,, - -41).74 | .028).013/1.73 |.65 —|67.5]18.0 156.5155 /60 
Leadbearing ~ am * 42).25 |.022).012'1.74 |.65).17 }63.5)18.0/53.0|52/57 
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From a machining point of view, lead-bearing steels possess the 


S following characteristics :— 

n (1) They require less energy to generate a chip. 

g (2) The temperature of the chip machined is less, and therfore 
, the tool cuts cooler. 

\- (3) There is a tendency for lead-bearing steels to produce 
a shorter chips which in many cases in an advantage. These 
n steels will therefore give increased tool life (by reducing the 
is rate of wear of the tool), or alternatievly they may be run 
g at higher speeds or higher feeds, or a combination of both. 
I, Published literature on the subject (see bibliography), contains 
it recorded data on the subject of improved drillability ; improved 
S sawability, etc., and also in one case, gives details of observed tool 
ll temperatures during a turning operation. (*) The drilling and sawing 
d tests indicate between 25 and 40% advantage in favour of lead- 
y bearing steels. 
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While it is agreed that drilling and sawing tests act as an indica- 
tion as to how the material will respond to machining in the lathe, 
it is difficult to correlate drilling and sawing test results with 
values of machinability index, or pressure constant as previously 
discussed, the latter bearing some direct mathematical connections 
with machine efficiency. The author has carried out a series of experi- 
ments to determine pressure constant, and in some cases, machina- 
bility indices on leaded and non-leaded steels, the results of which it 
is proposed to deal herewith. The tests were carried out on two 
machines, a brief description of which is as follows : 


Machine (A).—A vertical spindle machine which can be utilised as 
a drilling machine or a lathe, provided with range of feeds from .001/ 
.015 in. per rev., and with choice of cutting speeds from 20 f.p.m. up 
to 600 f.p.m., provided with a roller box, whose shank is mounted 

i co-axially with the spindle. Using a tangential tool, the tangen- 
tial thrust at the cutting edge is measured by spring beam dyna- 
mometer, end thrust on the tool is measured by a_ special 
dynamometer mounted between the weight feed cross-head, and the 
lead-screw nut, while radial thrust is very low, not worth measuring, 
and is taken up by the rollers. 

Machine (B).—Consists of a pendulum energised shaft mounted in 
a crosshead and carrying a cutting tool, the edge of which describes 
a circular orbit, the energy in the pendulum being indicated by 
circular graduated dial on the pendulum side of the shaft. By 
means of vertical and horizontal -traversing feed screws, the tool 
can be made to cut a chip from steel specimen mounted in vice. 
This machine is built on similar lines to the machine used and 
described by Airey & Oxford (see reference 10). 

With machine (A), I have been able to carry out tests for rela- 
tive drilling capacity between lead-bearing and lead-free steels, 
the determination of cutting speed tool life relationships the 
determination of the relative machinability indices of leaded and 
non-leaded steels, and also the measurement of tangential cutting 
pressure, and the horse power or energy consumed under varying 
conditions of feed, speed, depth of cut, etc. 





Note that determinations of energy and horse power consump- 
tion on machine (A) are under continuous cutting conditions, while on 
machine (B) the conditions are equivalent to intermittent cutting. 
The method of operating machine (B) incidentally was to use a tool 
with straight cutting edge, at right angles to the axis of the tool 
with sharp corners with top rake, so that it would be equivalent 
to a knife tool in action. In order to simulate ordinary turning 
conditions, tests have been carried out cutting across the grain of 
the material, with one corner only of the tool buried in the work, 
cuts being generated by operating the hand-wheel control of the 
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vertical feed screws, thereby giving a chip of uniform thickness 
and for precise accuracy, weighing the chips produced rather 
than relying on the nominal feed given by the feed screw of the 
machine, and compensating for friction in the shaft carrying tool 
and pendulum. 

The main features of the machines are shown in the accompanying 
photographs. 

Some of the experimental results obtained on the machine 
are detailed below, comprising drilling, tool wear v. cutting speed and 
power consumption tests. Since steels in practice vary in compo- 
sition fairly widely within the usual purchasing ranges of analysis, 
the machinability also shows appreciable variations. In order to 
obtain as nearly as possible truly comparative results, leaded and 
non-leaded steels from the same cast have been compared, or steels of 
almost identical composition and treatment have been chosen. 


Drilling Test Results 
#in. standard H.S.S. twist drill. Standard ground. 
Load on drill—138 Ib. 





} | | | 























Condition of Drilling Rate % 
Quality Material | (ins./min) Improvement | 
: : : _ , Geen eee q SS 
| 
Ordinary Freecutting (BSS.32.Gr.4) Hot Rolled | 2.15 | 
Leadbearing - - | = ” | 3.0 | 40 | 
a aclate anasaatinitian eee ae . | 
Ordinary Mild Steel (11/16 carbon) ’ » 1.5 | 
Leadbearing - - 99 ‘ | "7 a 2.0 | 33 } 
| 
Ordinary Medium Carbon (.3% Carb.) | os ” 1.62 | 
Leadbearing Medium Carbon (.3% Carb.)} “ ia 2.15 34 
— A — - | [ 
Ordinary medium Carbon es m 1.37 
(.40 Carbon) | | | 
| 
Leadbearing medium carbon } " s 1.82 
(.40 Carbon) | | 
| | 
Stainless 18/8 ) }in. drill Softened 1.50 
> at 124 Ib. | 25 | 
Leadbearing ) load - 1.87 } 
| 








It will be noted that the average gain in drilling efficiency for 
lead-bearing steels is 25/40°% and that the values quoted confirm 
those already reported in the technical press.(?) Much more im- 
portant, are the results of experiments to determine :— 

(A) Do lead-bearing steels obey the same empirical laws of 
machining as lead-free steels. 

(B) What are the relative values of machinability index and 
pressure constants as compared with lead-free steel. 
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Tests to determine relation between cutting speed and tool life are 
given in the table below : 

Table VI 
Determination of Tool life exponential “Z” (Eq. 1). 





| Conditions of Test 




































































Tool :—18% W H.S.S. tangential, no radius, 15° top rake. 
Cut :— in. deep. Feed .005 in./rev. Coolant :—Oil. 
No. 1 TEST.—Material: Leadbearing Mang./Moly. 2.S.2. Heat treated. 
phaipter tide Analysis | | | | l 
a ace | [ 5 Cutting} Tool | Val. 
C. | Mn. | Mo.| Pv. | S. | P. | Si, | T.S. | Brin} Izod | “speed | life |of Z 
-36 | 1.52 | .31 | .17 | .011 | .029 | .196 | 61.1 | 255 | 53/59 | 125 | 41min. 
| tons ft.lb. | f.p.m. | -098 
| | | 137 | 16.2 
| | | | | | f.p.m. | min. 
| | | 
No. 2 TEST.—Material : Leadbearing Nickel. Chrome 4.S.11. Heat treated. 
a ie “Analysis | | - | a 
cma pas | aay ie | | Cutting} Tool | Val 
C. | Mn.| Ni. | Cr. | Pb. | Ss. | P. a. | TS, Brin. | Izod | speed | life | of Z 
33} .52 | 3.2| .90| .16] .012| .019| .17 58.7 269 | 72/75] 122 | 22.5 | 
| | f.p.m. 0.11 
_150 | 3.2 
| } | | p.m. | 
| { | | | | 
No. 3 TEST on Ordinary heat treated Mang./Moly. for comparison. 
Conditions :—14% W. H.S.S. tangential tool. No radius. 
15° top rake. Cut .080 in. Feed .00275 in. /rev. 
Qil coolant. 
Cutting speed Tool life Value of Z 
167 f.p.m. 26.7 min. 
177 f.p.m. 14.5 min. = 0.10 








Note that the values of “ tool life index ” “ Z”’ so obtained are 
similar to the value .09/.10 reported by A.S.M.E., Boston and others 
for ordinary steels. The effect of altering chip thickness (by 
introducing side cutting edge angles is illustrated in Table VII. 

Note chip thickness for test No. 2 is the same as chip thickness for 
test No. 1 and making allowance for the slightly lower cutting speed 
the tool lives are identical. Note also that in test No. 2, the amount of 
metal removed before tool breakdown is 60°% greater than is the 
case with test No. 1, thereby demonstrating the advantage of using a 
side cutting edge angle if possible, as it leads to greater machining 
efficiency. 

It seems therefore that the empirical laws correlating chip 
thickness, tool life and cutting speed, substantially apply to leaded 
steel. 
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Table VII 
Conditions of Test. Analysis 
C. Mn. Sul. Phos. Pb. 
Material :—Lead Bearing Mild Steel 1} in. diamete 15 .82 .628 .021 .20 
Mechanical properties Tensile Elongatior R.A. Izod Brinell 
28.7 tons 26.5 65.8 382,80,86 140 
Machining conditions :—20 W.H. S. steel tangential tools, oil coolant 
| Dep f 070 in. 
— ee - po tidbit a 
| TEST No. 1. 
| Tool ground as a knife tool sharp « ed, 15° top rake 





Feed Cutt speed Tool life 


-005 in. 260 f.p.m, 40 min 


| 

| 

} 

} 

TEST No. 2. 

| Tangential tool sharp cornered, 15° top rake, but with side cutting angle 52 
| 


Feed Cutting speed Tool life 


-0O82 in. 255 f.p.m 44 min. 


| 
| 
| 
| 
| 
| 
| 





Experiments have been carried out to determine the effect of top 
rake, feed, depth of cut on power consumed in machining, which 
latter is proportional to chip pressure and pressure constant, in order 
to determine whether leaded and non-leaded steels obey similar laws 
such as Equation 2. Graphs No. 4 and 5 illustrate the reduction in 
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MACHINING EFFICIENCY AND LEAD-BEARING STEELS 
energy consumption which results from increasing the top rake. 
These tests were carried out on machine (B) with one cutting edge 
buried in the work cut transversely to simulate ordinary machining 
conditions. 

It is observed that the curves for cold drawn mild steel exhibited 
in Graph No. 4 are not similar to the curves obtained in Graph No. 5 
for normalised and hot rolled specimens. There is not space in this 
article to deal with this matter in full, but the author would like to 
point out that the effect of top rake as indicated by A.S.M.E. 
Equation 2 is shown in the dotted line in Graph No. 5 and the 
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GRAPH 5. 


linear relationship apparently applies to the normalised steels 
but not the cold drawn steels of Graph No. 4. At the same time 
there is plotted as a further dotted line in Graph No. 5 the effect 
of top rake according to Ernst Merchant theory'*). Reverting to 
Graph No. 4 for cold drawn steels, it is interesting to observe that 
if the top rake is plotted on logarithmic axis, substantially straight 
lines are obtained of the form ° 

y = C—a logr. 

Where r = rake angle. 

Y = energy consumed per cu. inch. 

C. and a are constants. 

This law is approximately correct up to about 25 or 30° top rake 
but fails at higher values. Mr. A. Kenneford has previously 
suggested to the author the following caine between reduction 
in energy consumption with increase in top rake, namely 
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p =alogr 


Where p = % decrease in energy 
/0 . 
= constant 
r = top rake 
The evidence available therefore on the effect of top rake is 
somewhat conflicting, but as the purpose of this article is to compare 
leaded steels with non-leaded, the author feels that the evidence 
submitted indicates that it is justifiable to compare the two qualities 
of steel under consideration, under conditions of identical feed and 
top rake, for determining relative machining quality. 
Graph No. 6 illustrates the effect of feed on energy consumption 
the curves also being plotted on the same graph on a log scale. 
In the latter case, an approximate straight line results, except at very 
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low values of feed. One can assume therefore that the factor for chip 
thickness or feed in Equation 2 is correct in principle, although the 
value of the exponential may not be strictly true. 


It is submitted that the evidence furnished supports the view that 
leaded steels obey similar laws to non-leaded steels in general, and 
that therefore the value of leaded steels may be assessed by compar- 
ing the value of machinability indices obtained by experiment or 
pressure constant, similarly derived. In Table VIII, there are 
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reported the results of the determination of several machinability 
, indices for leaded and non-leaded steels, pressure constants, etc. 


| Table VIII 
| Machinability Indices and Pressure Constants For Leaded and Non-Leaded Steels 























| | | Machining | | | | 
} conditions | | +Press.| 4, | Mach-| % ® 
Type | Quality | Condition |——~———] Depth |Constant Gain | ting | Improve- 
| — Rake | } x 104} mM | Index | ment 

Free Cut. .... |32.Gr.4.| Normalised | .0027| 15° | -100 | 81 — _ — 
Leadbearing| ,, | - |-0027; 15° | .100 | 74 | 8 — | 37 

| M.Steel........ | .12/-14C| ee 1.005 | 16° | .100| 150 | — a 
Leadbearing = = j}-005 |; — | — | 131 | 123; — | 34% 

| Med, Carb...| .80°C | Cold drawn |.008 | 15° | 125] 120 6 — | 7.0") — 

| Leadbearing} ,, | ,, »,  |-008_) 15° | .125| 106 | 114] 8.8* 26 
Carb.Steel....| .40 C. | Hot rolled |:0027| 5° }-12 | 139 | —) —| — 

| Leadbearing} ,, | ,, » _|-0027) 5° | 112 | 124 | 13] — 45¢ 

| Man. Moly...| 2.S.2. | Heattreated |.0027; 15° | (o9-| 155 | — | — eas 

| Leadbearing} ,, | ,, » |-0027} 15° | .09 136 | 123 | 42t 
Ni. Chrome..| 4.5.11 | _,, » |-006| 15° | .06 216 — | 3.5% — 

; Leadbearing | 5 es » |-005} 15° | .06 | 171 194 | 4.8* 37 
Mang. Moly. | BES. 1 2 - .005 | 15° | .06 154 — | 3.7* —_ 
Leadbearing}| ,, | ,, > 005 | 15° | .06 134 16 4.9" 32 

| | | 





* Actual values by experiment. 


t Estimated values approx. only. 


t+ Computed from Equation 2. 


The percentage increase in machinability index or reduction of 

pressure constant which indicates the advantage shown by the leaded 
| steel over its non-leaded equivalent are tabulated above. If one 

refers to Graph No. 2 it will be seen that at high values of pressure 
| constant a marginal difference in value of pressure constant, say 

10% is equivalent to a somewhat greater percentage difference in 
machinability constant. On the other hand at the lower values of 
pressure constant, the same 10% difference corresponds with a very 
much higher percentage difference in machinability index. 

Making use of conversion factors derived in this manner, the 
pressure constant differences shown in favour of lead-bearing steels 
have been roughly converted to increase in “ machinability index ”’ 
as shown in the right hand column of Table VIII. It will be observed 
that the improvement in machinability index, allowing for the con- 
version mentioned above, is of the order of 25/45°%. In other words, 
one may justifiably assume that when using leaded steels of the type 
discussed, cutting speeds may be increased by the like amount for 
the same tool life, and therefore production will increase pro-rata. 
At the same time the alternative to increase in cutting speed is 
increase in feed calculated from the foregoing formula (Equation 1). 
It can be shown that the feeds and therefore production rates may 
be increased from 50/80%. 

The author has had the opportunity of examining a considerable 
number of authentic reports from users of leaded steels, sufficient in 
number to enable a frequency chart of increased production to be 
made. This chart reproduced herewith covers the results of 50 





227 








THE INSTITUTION OF PRODUCTION ENGINEERS 


different -reports dealing with articles which vary widely in charac- 
ter, in quality of lead-bearing steel used, and type of machine on 
which they were manufactured. It is probable also that machine- 
shop conditions and practice vary widely. The frequency chart 
shows an average recorded increase of production of about 40% with 
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a range of 20 100°,,. Even if the latter value is ignored the author 
submits that this frequency chart record tends to substantiate 
the estimated values of increased production deduced from ex- 
perimental machining test data. 

In an article of this nature, space does not permit me to deal 
adequately with possible theories underlying the undoubtedly 
marked improved machining efficiency of leaded steels, or to discuss 
in detail, the fundamental differences between steels in the cold 
drawn or normalised or heat treated, or as rolled conditions. 

Summing up, the evidence contained in this article, lead-bearing 
steels do not require specialised technique for their manipulation 
in machining operations, and by intelligent selection of accelerated 
cutting speeds and feeds, they will yield important increases of 
output, and improve the production efficiency of the average 
machine shop. 

The author wishes to thank Messrs. Exors. of James Mills, Ltd. 
and Messrs. Ledloy Limited for permission to publish much of the 
‘information contained herein, and Mr. A. G. Sanders for the 
practical work and preparation of the graphs. 
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ANNEALING, CASEHARDENING, HARDENING. 


Single or Double Hardening for Motor Car Transmission Gear Wheels made of 
Case Hardening Steel. H. Glaubitz, ATZ (Geymany), Vol. 46, No. 1, January, 
1943, p. 9). 


Double hardening for gear wheels is as its name implies consists of a process 
involving 2 quenches, a typical treatment for a case hardening steel] being as 
follows :— 


Case hardening SE7T-C. 

Cool to STC 
Ist Quench in oil, 

reheat to 805°C 
2nd. Quench in oil, 

temper to 155°C 


It has been claimed that this process is essential in order to obtain a 
sufficiently firm grain structure both of the case hardened layer and the 
internal core 


In the manufacture of gear wheels, however, the double hardening process 
has proved very expensive cn account of the greater risk of warping necessitat- 
ing an increase in the amount of grinding required 


There is no doubt that single hardening would reduce warping troubles. 


rhe difficulty is however to provide sufficient hardness of the core without 
the risk of overheating the case and coarsening the grain structure of the 
latter unduly. (This may lead toembrittlement and must be avoided especially 
in gears). 

From German and American experiments it appears that satisfactory results 
can be obtained by the single hardening process for smaller wheels and 
relatively thin case (1 mm.) if the quenching temperature is dropped by about 
40°C. below the normal (i.e. 830 against 870°C.) great care must be taken that 
the parts are a‘ a uniform temperature before q uenching and the rate of cooling 
from the case hardening to the quenching temperaturemust also be accurately 
controlled. The exact heat treatment will vary with the type of steel employed 
and will have to be determined by experiment once the right temperature 
conditions have been determined, there will be no difficulty of reproducing the 
correct conditions, thanks to the excellent thermometric equipment of the 
modern metallurgist and the close conformity to specification of modern steels. 


According to the author, it was lack of such equipment and variation in 
steel composition which led to the introduction of the less sensitive double 
hardening process about 20 years ago. 


lt appears that with some more research, rough hardening will also become 
general for larger wheels 


(Communicated by D.S.R. Ministry of Aircraft Production). 
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Cyaniding of High Speed Tool Steels. |H. Schaumann, Dev Betrieb (Germany), 
Vol. 21, No. 9, September, 1942, p. 375). 


Cyaniding is a special surface hardening process carried out ina salt bath at 
temperatures between 500 and 550°C. It is only applicable to high speed 
tool steels, with a tempering temperature of the same order. Tne steels more- 
over should not be temper sensitive and the process cannot be applied to 
ordinary tool steels. 

The bath consists mainly of a mixture of Sodium and potassium cyanide, 
the temperature of which is kept about 20°C. below the tempering tempera- 
ture of the steel. During the immersion, which lasts from 15 to 45 minutes, 
gaseous Cyancgen compound are evolved which necessitates efficient venti- 
lation. The nitrided layer is very thin (20-30 yw.) but of considerable hardness 
(1100-1200 Vickers Units). 

Satisfactory nitriding by this process can only be carried cut if the surface 
of the tool is in good condition, and has not been decarbonised by previous 
rehardening. The high speed steels employed should be hardened in such a 
way that a fine grain structure has become established before the cyaniding 
process is applied. 

lt appears that dimensional changes in the tool only become important when 
the tempering temperature of the particular steel is reached or exceeded. 

On the other hand the hardness of the nitrided layer generally increases with 
the temperature of the cyanide bath. It is therefore essential for best results 
that the tempering temperature ot the particular steel be known accurately and 
work with a bath temperature about 20-30°C. below this. 

Excessive bath temperature or prolonged immersion leads to a reduction in 
the hardeness of the nitrided layer. In this case the only remedy is annealing 
at 800-850°C. in the absence of air and fresh hardening. The article concludes 
with some data on the increase in tool life which can be obtained by proper 
application of the cyaniding process. In the case of spiral drills subjected to 
considerable wear, the life can be increased by at least 50°,. For broaches 
and milling cutters even greater improvements have been noted. In the case 
of broaches, a 20 fold increase in life has been obtained in certain Cases, 


(Communicated by D.S.R. Ministry of Aircraft Production). 
COMBUSTION, FURNACE, 


(1) The Ajax-Tama Wyatt Induction Melting Furnace; (2) Induction 
Furnace for Melting Aluminium Alloys. (etals and Alloys, lebruary, 1943, 
Vol. 17, No.2, p. 283). : 


Details of design, operation, advantages and limitations of this low- 
frequency induction furnace which has been developed for melting Al 
alloys. See also Brit. Pat. Spec. 536, 108, by M. and M. Tama. 


(Communicated by the British Non- Ferrous Metals Research Association) 
EMPLOYEES, WORKMEN, APPRENTICES. 


Industrial Relations, Organisation and Personnel Administration, by D. b 
Harris. (Personnel, U.S.A., March, 1943, Vol. 19, No. 5, p. 674). 


The functions of an industrial relations organisation and those of a personnel 
department. Personnel administration is but one major phase of industrial 
relations. The industrial relations organisation of one large Company are 
described, examined in detail the distinct functions and operations of the 
organisation’s Personnel Section. 
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Developing Professional Standards for Personnel Executives, by C. A. Drake 
(Personnel, U.S.A., March, 1943, Vol. 19, No. 5, p. 646). 


As personnel management demands an ever-widening body of specialised 
knowledge, there is a pressing need for determining the personal qualifi 
cations, the training and the experience which its practitioners should 
possess. Such standards must be formulated cooperatively by employers, 
personnel executives and educators. Five commonly accepted criteria of a 
profession are cited and greater adherence urged to the requirements they 
impose. Only by developing to full professional stature can managers of 
human relations in industry achieve Maximum effectiveness. 


FOUNDRY, MOULDING, PATTERNS 


Plugging Porous Castings with Plastic. 1. Rehbock, Z.V.D.JI. (Germany), 
Vol. 86, No. 7 and 8, February, 1943, p. 126 


A high degree of gas-tightness is frequently required of castings employed in 
the construction of refrigeration plant. To ensure this is not always possible 
as metal castings are frequently permeated with fine pores with the result 
that it becomes necessary to increase the wall-thickness of the castings to a 
considerable extent if they are to be rendered adequately gas-tight. Lacquer 
coatings hitherto used to overcome this difficulty have not always proved 
satisfactory under actual working conditions. Two processes in this connection 
have recently been adopted whereby plastic material is used for plugging these 
porous cavities. This plastic material is applied to the pores of the casting 
either in the form of a solution or as a liquid which subsequently hardens. The 
plastic materials most suitable for this purpose are polyvinylchloride and 
polystyrol. 


In the first process an impregnating solution PCU 3 is used. This consists 
of a solution of Igelit PCU of a certain grade of polymerisation mixed with 
Suitable solvents. The viscosity and adhesion of this solution are of a con- 
sistency required for efficiently sealing up the porous cavities. The impregna- 
tion is best carried out in a special impregnating plant, the solution being 
applied to the pores under suction and pressure. On heating to’ 80-90°C. the 
solvent evaporates. The plastic is resistant to acid and lye as well as to the 
cooling agents usually employed for refrigeration (with the exception of 
sulphuric acid and methylchloride 


In the second process monostyrol in thinly liquid state is applied to the pores. 
This synthetic resin polymerises on heating the casting and applying pressure. 
The polystyrol thus obtained is for refrigeration purposes still only resistant to 
ammonia. 


(Communicated by D.S.R. Ministry of Aircraft Production) 


HYDRAULICS 


Hydraulically Operated Clutches, by kk. Waring-Brown. (Mechanical World, 
May 7, 1943, Vol. 113, No. 2940, p. 489, 7 figs.). 


A review of friction clutch contruction, embodying hydraulic operation and 
emp asising rem pte control possibilities. Hydraulic intensifier. Hydraulically 
actuated single plate clutch. Shoe type hydraulically actuated cJutch. 
Hydraulically actuated turbine clutch. Hydraulically actuated machine tool 
clutch. Hydraulically actuated two speed clutch. Remote hydraulic clutch 
control. 
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The Hydraulic Operation of Lathes for the Production of Shells, by W. 
Littlejohn Philip. (Engineering, May 14, 1943, Vol. 155, No. 4035, p. 396, 
19 figs.). 

Hydraulic power was distributed to all the machines in the factory from 
a central pumping plant. A somewhat special feature of the author’s system 
is that no pumping water is needed for the return movements of the saddles 
and slides. These are brought back by an enclosed hydraulic circuit in which 
the correct pressure is maintained by a small accumulator. The hydraulic 
fluid is similar to the coolant used for some of the cutting tools. 18-pdr. Plant. 
In this machine the shells were bored and turned from the solid bar, and then 
parted cff by a tool carried by a vertical hydraulically operated ram. The 
total time for all turning and boring operations, including parting-off, ready 
for the base plate and copper band, was 15.5 minutes. 9.2 in. Howitzer plant. 
The figures show all machine tools hydraulically driven and the complete plan 
of operation. Tooling times, time from floor to floor and metal removed are 
given for each cycle. The total floor-to-floor time for all machining operations 
on the 9.2 in. shell, including its adaptor, was under 2} hours per shell. 


MACHINE ELEMENTS. 


Bearings and Bearing Corrosion. |. Raymond, ].S.A.E., (U.S.A.) Vol. 50, 
No. 12, December, 1942, p. 533). 


‘‘ Babbitt ’’ bearings have been accepted generally as the preferred bearing 
metal for by far the great majority of bearing applications due to their low 
friction characteristics, conformability, embeddability, bonding characteristics, 
and corrosion resistance. However, under conditions of increased bearing 
loads and higher oil temperatures, babbitt bearing of conventional design are 
susceptible to fatigue failure, resulting in breaking out of the bearing metal 
In such Cases, protection has been sought in bearing metals with improved 
high-temperature strength characteristics, the bearing alloys resorted to being 
copper-lead, cadmium-silver, cadmium-nickel, and hardened high lead (98°, 
lead), as well as other high-lead alloys. The most widely used of these newer 
types of precision bearings has been the copper-lead. A typical proximate 
analysis of this bearing metal is 65% copper, 35°, lead. 

Unfortunately such bearings, unlike babbitts are corroded by the products 
of oil oxidation the lead being dissolved and the remaining copper shell break- 
ing away from the backing. 

Data presented in this paper indicate the bearing corrosion problem to be 
fairly straightforward in that : j 

1. Corrosion of copper-lead bearings specifically can be reduced by im- 
proving the fineness of the microstructure ; 

2. <All bearings appear to be added greatly by reduction of operating 
temperatures; and 

3. Treating the corrodible bearings by special processes, such as indium 
plating greatly increases their corrosion resistance. 

However, anomalies are cited which indicate that bearing and oil combina- 
tions do not behave in relatively the same manner in all engines. 

Different types of corrosion may occur in different engines or bearings, or a 
mechanical or assembly defect, rather than a corrosive oil, may be responsible 
for bearing failure. The appearance of a bearing frequently fails to indicate 
the reason for its failure, and more thorough investigation must be made. 

In his conclusion the author emphasises that the field of bearing corrosion 
still has large unexplored areas. 


(Communicated by D.S.R. Ministry of Aircraft Production). 


L 








PRODUCTION ENGINEERING ABSTRACTS 


Flexible Couplings, by R. Waring-Brown. (Power Transmission, May, 1943, 
Vol. 12, No. 136, p. 265, 7 figs.). 


Outlining pin type shaft coupling design, where flexibility in power trans- 
mission is an essential requirement. Loads on coupling pin. Compressive 
stress on coupling pin. Compression in bush. Flexible bushes for coupling 
Flexible coupling. Coupling pins 


Bearing Seals. (Power Transmission, May, 1943, Vol. 12, No. 136, p. 239, 


29-figs.). 


A bearing requires attention and protection. The attention consists of 
proper lubrication, and the protection is afforded by means of correctly 
designed seals. Felt seals. Labyrinth seals. Oil seals. Seals for vertical 
shafts. Seals for special purposes 


MACHINING. MACHINE TOOLS. 


The Effect of Hardness on the Machineability of Six Alloy Steels. (O. We 
Boston, 24th Annual Convention of the A.S.M. (U.S.A.) October, 1942) 


The effect of hardness on the machinability of steel was studied by means of a 
series of turning tool-life tests on six alloy steels in the quenched and tempered 
condition. The tool material, tool shape, size of cut, and cutting fluid repres- 
ented commercial practice. The results show marked sensitivity of machin- 
ability to hardness in all six of the types of alloy steel tested. These steels gave 
a wide range of machinability ratings, particularly at high hardness. However, 
the difference in machinability between two heats of the same type of steel 
Was as great as the range covered by the six types. There appears to be a 
direct correlation of hardenability with machinability of the harder steels 


(Communicated by D.S.R. Ministry of Aircraft Production). 


Metal Cutting with Abrasive Wheels, by W. B. Heinz. (Trans. Amer. Soc 
Mech. Eng., January, 1943, p. 21 


\ mathematical study, based on the pure geometry of cutting wheel 
action, undertaken in order to predict how an abrasive wheel should be 
operated to provide the best combination of production rate and _ total 
production before it wears out. A subsequent line of experimental research 
is suggested 


Communicated by the British Non-Fevvous Metals Research Association 


CHIPLESS MACHINING 


Formability of Aluminium Alloys Used in Aircraft Fabrication, by (>. A. 
Brewer. (Automotive and Aviation, Ind., December 15, 1942, Vol. 87, No. 12, 
P 32 

rhe commonly used Alcoa Al alloys have been arranged in order of their 
ability to withstand pressworking operations involving (1) stretching, (2) 
bending, (3) shrinking. Author discusses these forming operations. 

(Communicated by the British Non-Ferrous Metals Research Association). 

The Uses and Advantages of DropS tamps used in conjunction with soft 
metal tools, by A. T. Pierce Sheet Metal Industries, May, 1943, Vol. 17, 
No. 193, p. 831, 9 figs 

The introduction of air-controlled drop stamps has revolutionised the 
pressing of light alloys. Air-controlled machines have two main advantages 
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in comparison with ordinary rope drop hammers. (1) All operations can be 
easily controlled ; and (2) the sensitiveness of the mechanism enaktles the 
operator ‘‘ without fatigue ’’ to move the ram rapidly and with as much 
pressure as the work requires. Examples: (1) Material, 20 G. duralumin. 
Production time, 20 minutes. Previous production time by hand, four to five 
hours. (2) Material, 18 G.L.4 (no heat treatment). Production time, 30 minutes 
on drop stamp. Previous production time by hand, 15 to 20 hours. (3) Air 
duct. Material, 20 G.L.4 (no heat treatment). Production time, one hour 
complete. By hand, the time was 25 to 30 hours. The usual procedure is t 
make a wood or plaster pattern. Another method is to form a series of template 
to given ordinances, which are held together in position by rods and the cavities 
filled in with plaster. Having completed the patterns, the moulding, casting 
and foundry procedure may be considered. The material used for the dies is 
usually zinc alloy and for the punches antimonial lead. Tool breakage 
Casting the punch. Placing tools on the hammer. Fixing. 


Forging 75 and 90 mm. shell bodies. (The Machinist, Armament Section, 
May 1, 1943, Vol. 87, No. 2. p. 12E, 30 figs.). 


Rejects are held below 0.5% of total production by close inspection during 
forging and by adjustable water-cooled dies that control concentricity and 
wall thickness of the shell bodies. Stock for shell forgings is flame cut from 
mill-length bars. Billets are heated in Tate Jones rotary-hearth furnaces 
fired by gas. Furnace capacity is 400 billets, which are heated to the forging 
temperatures of 2,230°F. in one hour and 50 minutes. Operation plan: (1) 
billet centred for piercing ; (2) billet pierced ; (3) billet ejected. Pierced shell 
reamed to remove scale before placing in bottoming die. Shell bottomed in 
drawing press. Draw and strip shell. 


MANUFACTURING METHODS. 


Gang Riveting—-A New Method of Riveting Employed by Curtiss-Wright 
Corporation. {Curtiss Fly Leaf (U.S.A.), Vol. 25, No. 4, September/October, 
1942, p. 19). 


An important new short-cut in riveting the thin aluminium skin covering 
on Curtiss Helldiver dive-bombers and Seagull scouting planes has been devel- 
oped at the Ohio plant of the Curtiss-Wright Corporation. It is claimed that 
this new method of riveting has reduced the number of hours required for the 
operation by 70°). ‘ 


Formerly each rivet was installed in a separate operation. A single rivet was 
placed in its hole: One employee operated the rivet gun ; a second acted as 
‘“‘ bucker.’’ Because the operation was done by hand, many times rivets were 
driven in non-uniformly and had to be re-worked or again the skin was 
‘ringed ’’ by the incorrect angle of the rivet gun, making it necessary to 
replace the entire skin section. The new system employs a “ gang riveter "’ 
which can drive up to nine rivets in a single operation. Instead of holding 
up a fuselage fixture on the assembly lines until the skin has been applied, 
the thin aluminium covering is now assembled ona bench. The fixture 1s free 
to move down the line for other operations which formerly had to wait. When 
it is completed, the skin is then installed on the fuselage in a large section 
rather than piece by piece. Gang riveting has also eliminated “ ringing ”’ 
of the skin due to the uniform operation angle of the gang riveter. 


(Communicated by D.S.R. Ministry of Aircraft Production). 
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Automatic Uniform Rolling-in of Small Tubes. (F. F. Fisher and E. T. Cope, 
Trans. A.S.M.E., Vol. 65, No. 1, January, 1943, p. 53 

An entirely new technique of rolling-in tubes is described. This employs 
the familiar tools with the addition of appropriate thrust collars. The tool 
is entered to its full depth into the tube at the beginning of the operation 
and the current limiting relay automatically stops the rolling by shutting off 
the current to the motor when the joint has been expanded by the correct 
amount as determined previously by laboratory tests on sample joints. This 
relay is not in the circuit during the starting of the motor or during the backing 
out of the tool, a very important new development. In this technique the 
elongation is compensated for in whole or in part by the stretching of the tube 
during the first stage of the operation, that in which the tube end is enlarged to 
fit the tube hole 


(Communicated by D.S.R. Ministry of Aiveraft Production). 


Close-to-shoulder-Threading. (\Jachine Tool Review, March-April, 1943, 
Vol 31, No. 184, p 3l 5d figs 


Increasing demand for threaded parts in which a full thread is required to 
be cut close to a shoulder. Disadvantages. Table of thread depths and a 
graph which will enable any width of recess to be obtained for all threads in 
general use when using Coventry Tangic, Tangel, Tangar, Landis and any 
other type of die with throat angles of 15°, 20°, 33> or 45°. 


MATERIALS, MATERIAL TESTING 


Testing the Wall Thickness of Intricate Castings, by B. M. Thornton. (Egin- 


eeving, May 7, 1943, Vol. 155, No. 4034, p. 361, 9 figs.). 


The direct-current method of thickness testing has been applied to the 
testing of fairly intricate castings—as, for example, the magnesium-alloy 
breeches of aeroplane retractable undercarriages @nd landing wheels. In 
this principle current from a direct-current source, usually a car battery, 
is passed through the metal wall being tested by two contacts. The potential 
drop caused by the flow of current is a measure of the wall thickne.s. The 
modification to deal with intricate castings is: instead of applying the 
current locally, it is applied to two points on the casting and the potential 
drop picked up at the points to be measured by a galvanometer, or it is hoped 
in the future by a triode type electrometer, which has the advantage of giving 
an instantatevus reading. If, at a given point, sufficient readings on various 
castings with different wall thicknesses, subsequently measured by section- 
ing are available, then the actual thickness is known. A quite recent develop- 
mert in the manufacture of templates for locating the potential contact 
points is the use of the transparent thermoplastic Perspex 


Gamma Ray Examination of Materials, by C. Croxson. (Tvansactions of 
the Institution of Engineers and Shipbuilders in Scotland, April, 1943, Vol. 86, 
Part 6, P 165, 19 figs 

rhe chief subjects discussed are : (i) what information can gamma rays give 
about materials? (ii) How can this information be utilized to the full for 
the benefit of the engineering industry ? X-rays and gamma rays. General 
properties. Radiographic apparatus. Portable X-ray outfit. Portable 
radium equipment. Gamma ray sources. Radioactivity. Exposure technique. 
Positioning of sources. Sensitivity. Fine cracks in forged steel (X-rays). 
Practical applications. Castings. Hot tears. Shrinkage defects. Inclusions, 
blowholes, porosity. Chaplets, chills, et Excavation and repair of defects. 
Examination of pilot castings Welding ¢ rack. line welding defe¢ t. Inclusions 
in a weld. Methods of examining circumferential welds 
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Systematic Tests on the Suitability of Bearing Materials. | F. Heidebvook, ATZ, 
(Gevmany), Voul.45, No. 24, December, 1942, p. 652). 


If hydrodynamic lubrication could be assured under all circumstances, 
the nature of the materials cmployed for journal and bearing would not effect 
the friction which would only depend on the viscosity of the oil employed. 
Whilst this type of lubrication can generally be assured under conditions of 
high shaft speeds and low loads, the opposite condition of operations leads to 
such small film thicknesses that molecular surface forces intervene and the 
friction is now no longer a function of the viscosity only but depends on the 
nature of the surfaces and the chemical constitution of the oil. This con- 
dition of so called boundary lubrication is also accompanied by wear and 
may ultimately lead to seizure (welding of small particles). 


Boundary lubrication cannot be avoided when starting up from rest or 
when the journal speed oscillates about a zero value. 

Tests at low speeds are thus of special value in determining the ultimate 
capacity of the bearing and the author has developed a special test machine in 
which the changes in journal friction are recorded optically by means of a 
sensitive spring balance, the speed of rotation being as low as .1 mm. sec. 

By employing a jouraal diameter of only 6 mm, and loads between 
1-8 kg/cm®, the original surface finish could be maintained over long periods (no 
run iing in) and the consistency of the experiments increased (steady oil film 
temperature). 

lor any bearing combination and given load, it is poss.ble to specify a 
minimum speed of operation, below which the friction, as recorded on the film, 
becomes very unsteady and shows high peak values. It is assumed that these 
coincide with the break down of hydrodynamic lubrication and the develop- 
ment of boundary conditions. 

A classification of bearing materials on the basis of a minimum as given 
by the tests thus gives an indication of their reletive behaviour under these 
very arduous conditions. An alternative method of classification adopted 
by tne aithorc >.sisesin determining the maximum load which the bearing will 
carry coatinuouslyata given speed without the oil film temperature exceed- 
ing a certain amount. 

Generally speaking the order of merit of a series of bearing materials 
is not the same in the 2 classifications, showing that emergency running 
qualities (low n min.) a1e not usually associz.ted with high load capacity under 
more normal conditions of operation. 

In conclusion, the author expresses the hope that further tests of the 
types described will ultimately lead to the elimination of a large number of 
‘replacement ’”’ alloys at present being manufactured and the concentration 
on a few groups which offer possibilities of being the equal of standard 
materials at present in short supply in Germany. 


(Communicated by D.S.R. Ministry of Aircraft Production). 
MEASURING METHODS, APPARATUS. 


Bolt-Cirele Hole Layout, by E.J. Farawell. (The Machinist Reference Book, 
Sheet, The Machinist, May 8, 1943, Vol. 87, No. 3, p. 11 4c). 


Screw Thread Gauges and Gauging—VII. (The \achirist Reference Book Sheet, 
Machinist, May 8, 1943, Vol. 87, No. 3, p. 114a, 1 fig.). 


Tolerances for plain gauges. Recommended gauge practice, Marking of 
gauges. 
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Some Points on Building an Optical Comparator, by H. F. Plaut. (Machine 
Shop Magazine, May, 1943, Vol. 4, No. 5, p. 44, 6 figs.). 


Principle of the optical comparator. Manufacturing methods. Engraving 
tool for master graticule. Checking squareness of the table relatively to 
the optical axis. Reliability test. Set-up on milling machine for intensive 
working of the intrumert. 


METALLURGY OF IRON AND STEEL. 


Alloy Cast Irons, by E. Cozens. (Machine Shop Magazine, February, 1943, 
Vol. 4, No. 2, db. oi. 


Ordinary cast iron. Alloy cast irons. Irons with a nickel content Molyb- 
denum irons. Some practical applications of alloy irons. 


New Methods for the Separation of Nickel and Cokalt from Iron, and of 
Nickel from Cobalt, by B. 5. Evans (Analyst, March, 1943, Vol. 68, No. 804, 
p. 67). 

Details of the cobalticyanide method for removing Fe and subsequent 
chemical methods for determining the Ni and Co separately or together. 


(Communicated by the British Non-Ferrous Metals Research Association) . 


PLASTIC MATERIAL. 


Bearing Strength of Plastics and Plywood, by J. Bond. (Trans. Amer. 
Soc. Mech. Eng., January. 1943, p. 9.) 


Results of laboratory tests of the bearing properties of commercially 
available high-impact moulded and laminated plastic sheets and ‘resin- 
bonded birch plywood. The plywoods were found inferior to the reinforced 
plastics. 


(Communicated by the British Non-Ferrous Metals Research Association) . 


POLITICAL ECONOMY. 


Collapse or Boom at the End of the War ? (The Wanagement Review, U.S.A., 
March, 1943, Vol. XXXII, No. 3, p. 86). 


The economic situation immediately after the war—during the transition 
period. Retarded rate of demobilisation. Reconstruction requirements 
abroad. Domestic shortages of consumer goods. Deferred maintenance 
and replacement of industrial equipment. Housing deficiencies. Relatively 
large purchasing power. Less extensive in lation Unfavourable factors 
will include the unprecedented size of the employment problem, the dif- 
ficulties of reconverting industries, possible shortages of working capital, 
high corporate taxes, and unfavourable cost-price relations in manufactur- 
ing. Certain types of government aid which were not furnished last time 
are considered. (From Collapse or Boom at the End of the War? by Harold 
G. Moulton and Karl Schlotterbeck. The Brookings Institution, Washington, 
D.C., 1942, 40 pages.) 


U.S. Machine Tool Production. (Machinery, May 6, 1943, Vol. 62, No. 1595, 
p. 500). 


According to statistics published by the National Machine Tool Builders’ 
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Association in the U.S.A., the output of machine tools in the last five years 
is valued as follows :— 


1938 ... hee $145,000,000 
1939 ... <n $200,000,000 
1940 ... oe $440,000,000 
TOG) 4. iia $775,000,000 
1942 > ... $1,320,000,000 


It will be noted that output in 1942 was alm»);t tea times that of 1938, 
and that since 1939, the output has been approximitely doubled each year. 


PSYCHOLOGICAL INVESTIGATION. 


A Survey of Salection and Allocation for Engineering Occupations (F. 
Holliday, Journal of the Institution of Production Enginers, Vol. 22, No. 3, 
March, 1943, p. 103). 


The demands of the armed forces and industry for men for jobs of an 
engineering nature necessarily exceed the number of recruits who have 
had engineering experience. The problem of picking out from those who 
have had no engineering experience candidates suitable for training has 
brought to the fore the importance of devising intelligence and aptitude 
tests. Considerable work in this direction has been carried out since the 
large scale intelligence testing was first introduced in the American Army 
during the last war, and is reviewed in this paper. ; 

The psychological test is now generally adopted as a means of selecting 
trainees for technical training in various branches of the armed forces but 
has not found widespread use in industry The saving that can be effected 
in Loth time and money by eliminating at the source the unfit and ipapt 
cannot be over-estimated. In investigations carried out by the author no 
less than 17% of a substantial number of pupil apprentices volunteered the 
information that they felt quite unfitted to be engineers. The author calculates 
that of a Company’s wage bill of £400,000, some £20,000 is wasted as a result 
of inefficient selection of workers and unsuitable allocation of work. 

The author cites numerous illustrations of the beneficial results obtained 
by suitable psychological tests. In the Philips’ Electric Lamp Works as much 
as 50% of the workers in the diamond-piercing department, after undergoing 
1-2 years training costing the firm on an average t250 per head, were found 
to be incompetent. After the introduction of the tests this percentage fell to 
123%. 

The author concludes by stressing the importance of extending facilities 
for training personnel in basic psychology, occupational analysis, the use of 
psychological tests and the interprétation of test-scores and the need to appoint 
men so trained to industry. 


SHOP MANAGEMENT. 


Teaching Management in Wartime, by Victor S. Karabasz. (Personnel, 
U.S.A., March, 1943, Vol. 19, No.5, p. 665). 


Rapid expansion of Management training, programmes in both universities 
and industry has necessitated the recruitment of a huge corps of instructors, 
many of them practical management men who are teaching for the first time. 
Dr. Karabasz here discusses a number of techniques which have improved the 
effectiveness of these inexperienced instructors, and describes a variety 
of visual aids that can facilitate their work. Of particular interest to many 
plant training men will be the devices designed by the author to expedite 
the teaching of time and motion study. 
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Automatic Uniform Rolling-in of Small Tubes. (ff. Fisherand kT Cope 
lran 1S.Ml | 64,2 / muar 1945.7 J 

\n entirely new tect } f , 1 tule lescribed. This employs 
the familiar tool wit t 1 t 1 APT riat thrust ollars The tool 
is entered to its full dept! to t be at the beginning of the operation 
and the current limiting relay t ti tops the rolling by shutting off 
the urrent to the motor nt een eX] anded by the correct 
amount letermined pre " boratory tests on sample joints. This 
relay is not in the circuit dur t tartis {the motor or during the backing 
out of the tool, a very important new development. In this technique the 
clongation is compensated for in whole or in part by the stretching of the tube 
luring the first stage of the operation, that in which the tube end is enlarged to 
hit the tube hols 

Communicated by D.S.R. Ministry of liverafst Production) 


Close-to-shoulder-Threading. Machine Tool Review, March-Apmil, 1943, 
Vol. 31, No. 184, p. 31, 5 fig 


Increasing demand for threaded parts in which a full thread is required to 
be cut close to a shoulder. Disadvantages. Table of thread depths and a 
graph which will enable any width of recess to be obtained for all threads in 
general use when using Coventry Tangic, Tangel, Tangar, Landis and any 
other type of die with throat angles of 15°, 20°, 33° or 45°. 


MATERIALS, MATERIAL TESTING 


Testing the Wall Thickness of Intricate Castings, by B. M. Thornton. (Engin- 
eeving, May 7, 1943, Vol. 155, No. 4034, p. 361, 9 figs 


gs.). 

The direct-current method of thickness testing has been applied to the 
testing of fairly intricate castings—as, four example, the magnesium-alloy 
breeches of aeroplane retractable undercarriages &nd landing wheels. In 
this principle current from a direct-current source, usually a car battery, 
is passed through the metal wall being tested by two contacts. The potential 
drop caused by the flow of current is a measure of the wall thickne,s. The 
modification to deal with intricate castings is: instead of applying the 
current locally, it is applied to two points on the casting and the potential 
drop picked up at the points to be measured by a galvanometer, or it is hoped 
in the future by a triode type electrometer, which has the advantage of giving 
an instantatevuus reading. If, at a given point, sufficient readings on various 
castings with different wall thicknesses, subsequently measured by section- 
ing are available, then the actual thickness is known. A quite recent develop- 
mert in the manufacture of templates for locating the potential contact 
points is the use of the transparent thermoplastic Perspex 


Gamma Ray Examination of Materials, by C. Croxson. (Tvansactions of 
the Institution of Engineers and Shipbuilders in Scotland, April, 1943, -Vol. 86, 
Part 6, P 165, 19 figs 

The chief subjects discussed are : (i) what information can gamma rays give 
about materials? (ii) How can this information be utilized to the full for 
the benefit of the engineering industry ? X-rays and gamma rays. General 
properties. Radiographic apparatus. Portable X-ray outfit. Portable 
radium equipment. Gamma ray sources. Radioactivity. Exposure technique. 
Positioning of sources. Sensitivity. Fine cracks in forged steel (X-rays). 
Practical applications. Castings. Hot tears Shrinkage defects. Inclusions, 
blowholes, porosity. Chaplets, chills, et Excavation and repair of defects. 
Examination of pilot castings. Welding crack. Fine welding defect Inclusions 
in a weld. Methods of examining circumferential welds 
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Systematic Tests on the Suitability of Bearing Materials, / Meidebrowk ATZ 


sormany Vel. 46, No. 24, December, 1942 pf 652 


If hydrodynamic lubrication could be assured under all circumstances 
the nature of the materials cmployed for journal and bearing would not effect 
the friction which would only ce pend on the viscosity of the oil « mployed 
Whilst this type of lubrication can generally be assured under conditions of 
high shaft speeds and low loads, the opposite condition of operations leads to 
such small film thicknesses that molecular surface forces intervene and the 
friction is now no longer a function of the viscosity only but ce pends on the 
nature of the surfaces and the chemical constitution of the oil. This con 
dition of so called boundary lubrication is also accompanied by wear and 
may ultimately lead to seizure (welding of small particles) 


Boundary lubrication cannot be avoided when starting up from rest or 
when the journal speed oscillates about a zero value 


rests at low speeds are thus of special value in determining the ultimate 
capacity of the bearing and the author has developed a special test machine in 
which the changes in jouraal friction are recorded optically by means of a 
sensitive spring balance, the speed of rotation being as low as .1 mm. sec 

By employing a jouraal diameter of only 6 mm, and loads between 
1-8 kg/cm’, the original surface finish could be maintained over long periods (no 
run ung in) and the consistency of the experiments increased (steady oil film 
temperature). 

For any bearing combination and given load, it is poss.ble to specify a 
minimum speed of operation, below which the friction, as recorded on the film, 
becomes very unsteady and shows high peak values. It is assumed that these 
coincide with the break down of hydrodynamic lubrication and the develop- 
ment of boundary conditions. 

A classification of bear:ng materials on the basis of a minimum as given 
by the tests thus gives an indication of their relative behaviour under these 
very arduous conditions. An alternative method of classification adopted 
by tae aithorc »asiscsin determining the maximum load which the bearing will 
carry continuously ata given speed without the oil film temperature exceed- 
ing a certain amount. 

Generally speaking the order of merit of a series of bearing materials 
is not the same in the 2 classifications, showing that emergency running 
qualities (low n min.) are not usually associated with high load capacity under 
more normal conditions of operation. 

In conclusion, the author expresses the hope that further tests of the 
types described will ultimately lead to the elimination of a large number of 
‘* replacement ”’ alloys at present being manufactured and the concentration 
on a few groups which offer possibilities of being the equal of standard 
materials at present in short supply in Germany. 


(Communicated by D.S.R. Ministry of Aircraft Production). 





MEASURING METHODS, APPARATUS. 


Bolt-Cirele Hole Layout, by E.J. Farawell. (The Machinist Reference Book, 
Sheet, The Machinist, May 8, 1943, Vol. 87, No. 3, p. 114c). 


Serew Thread Gauges and Gauging—VII. (The Machi».ist Reference Book Sheet, 
Machinist, May 8, 1943, Vol. 87, No. 3, p. 114a, 1 fig.). 


Tolerances for plain gauges. Recommended gauge practice, Marking of 
gauges. 
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Some Points on Building an Optical Comparator, by H.F. Plaut. (Machine 
Shop Magazine, May, 1943, Vol. 4, No. 5, p. 44, 6 figs.). 


Principle of the optical comparator. Manufacturing methods. Engraving 
tool for master graticule. Checking squareness of the table relatively to 
the optical axis. Reliability test. Set-up on milling machine. for intensive 
working of the intrumert. 


METALLURGY OF IRON AND STEEL. 


Alloy Cast Irons, by E. Cozens. (Machine Shop Magazine, February, 1943, 
Vol. 4, No. 2, pb. wi. 


Ordinary cast iron. Alloy cast irons. Irons with a nickel content Molyb- 
denum irons. Some practical applications of alloy irons. 


New Methods for the Separation of Nickel and Cokalt from Iron, and of 
Nickel from Cobalt, by B. 5. Evans (Analyst, March, 1943, Vol. 68, No. 804, 
p. 67). 

Details of the cobalticyanide method for removing Fe and subsequent 
chemica] methods for determining the Ni and Co separately or together. 


(Communicated by the British Non-Ferrous Metals Research Association) . 


PLASTIC MATERIAL. 


Bearing Strength of Plastics and Plywood, by J. Bond. (Trans. Amer. 
Soc. Mech. Eng., January. 1943, p. 9.) 


Results of laboratory tests of the bearing properties of commercially 
available high-impact moulded and laminated plastic sheets and ‘resin- 
bonded birch plywood. The plywoods were found inferior to the reinforced 
plastics. 


(Communicated by the British Non-Ferrous Metals Research Association) . 


POLITICAL ECONOMY. 


Collapse or Boom at the End of the War ? (The Management Review, U.S.A.., 
March, 1943, Vol. XXXII, No. 3, p. 86). 


The economic situation immediately after the war—during the transition 
period. Retarded rate of demobilisation. Reconstruction requirements 
abroad. Domestic shortages of consumer goods. Deferred maintenance 
and replacement of industrial equipment. Housing deficiencies. Relatively 
large purchasing power. Less extensive inilation. Unfavourable factors 
will include the unprecedented size of the employment problem, the dif- 
ficulties of reconverting industries, possible shortages of working capital, 
high corporate taxes, and unfavourable cost-price relations in manufactur- 
ing. Certain types of government aid which were not furnished last time 
are considered. (From Collapse or Boom at the End of the War? by Harold 
G. Moulton and Karl Schlotterbeck. The Brookings Institution, Washington, 
D.C., 1942, 40 pages.) 


U.S. Machine Tool Production. (Machinery, May 6, 1943, Vol. 62, No. 1595, 
p. 500). 


According to statistics published by the National Machine Tool Builders’ 
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Association in the U.S.A., the output of machine tools in the last five years 
is valued as follows :-— 


1938 ... ioe $145,000,000 
1939 ... +0 $200,000,000 
1940 ... oes $440,000,000 
1941 ... isk $775,000,000 
1942 ... --» $1,320,000,000 


It will be noted that eataiiek in 1942 was alm)st tea tims; that of 1938, 
and that since 1939, the output has been approximately doubled each year. 


PSYCHOLOGICAL INVESTIGATION. 


A Survey of Salection and Allocation for Engineering Occupations. (F. 
Holliday, Journal of the Institution of Production Engineers, Vol. 22, No. 3, 
Mavch, 1943, p. 103). 


The demands of the armed forces and industry for men for jobs of an 
engineering nature necessarily exceed the number of recruits who have 
had engineering experience. The problem of picking out from those who 
have had no engineering experiencé candidates suitable for training has 
brought to the fore the importance of devising intelligence and aptitude 
tests. Considerable work in this direction has been carried out since the 
large scale intelligence testing was first introduced in the American Army 
during the last war, and is reviewed in this paper. 

The psychological test is now generally adopted as a means of selecting 
trainees for technical training in various branches of the armed forces but 
has not found widespread use in industry. The saving that can be effected 
in Loth time and money by eliminating at the source the unfit and inapt 
cannot be over-estimated. In investigations carried out by the author no 
less than 17% of a substantial number of pupil apprentices volunteered the 
information that they felt quite unfitted to be engineers. The author calculates 
that of a Company’s wage bill of £400,000, some £20,000 is wasted as a result 
of inefficient selection of workers and unsaitable allocation of work. 

The author cites numerous illustrations of the beneficial results obtained 
by suitable psychological tests. In the Philips’ Electric Lamp Works as much 
as 50% of the workers in the diamond-piercing department, after undergoing 
1-2 years training costing the firm on an average £250 per head, were found 
to be incompetent. After the introduction of the tests this percentage fell to 
124%. 

The author concludes by stressing the importance of extending facilities 
for training personnel in basic psychology, occupational analysis, the use of 
psychological tests and the interpretation of test-scores and the need to appoint 
men so trained to industry. 


SHOP MANAGEMENT. 


Teaching Management in Wartime, by Victor S. Karabasz. (Personnel, 
U.S.A., March, 1943, Vol. 19, No.5, p. 665). 


Rapid expansion of management training, programmes in both universities 
and industry has necessitated the recruitment of a huge corps of instructors, 
many of them practical management men who are te ‘aching for the first time. 
Dr. Karabasz here discusses a number of techniques which have improved the 
effectiveness of these inexperienced instructors, and describes a variety 
of visual aids that can facilitate their work. Of particular interest to many 
plant training men will be the devices designed by the author to expedite 
the teaching of time and motion study. 
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SMALL TOOLS. 


Carbide Inserted Tooth Milling Cutters having Negative Rakes. (Machinery, 
May 6, 1943, Vol. 62, Ne. 1595, p. 501, 2 fig:.). 

By using a negative rake, much higher cutting speeds and rates of traverse 
can be employed, and the surface finish and accuracy obtained compares 
favourably with surface ground work. The figure shows a 6 in. diameter, 14 in. 
wide, side and face milling cutter, having 16 teeth tipped with tungsten-carbide, 
with 10° negative helical and side angles, 4° top rake and 0° side relief. Witn 
this cutter, a first cut was made on a mild steel bar with a cutter speed of 
443 r.p.m., that is 696 feet per minute, with a feed of 24 inches per minute, and 
144g in. depth of cut. The machine employed wasequipped with a 25 h.p. motor 
and soluble oil was used as a cutting fluid. An 8 in. diameter face milling cutter 
having 24 teeth tipped with tungsten carbide was tested on mild steel with a 
peripheral cutting speed of 1,300 feet per minute, feed 0.024 in. per revolution, 
and depth of cut 0.025in. The surface finish ot the work is like a mirror. The 
machined surface was true to within 0.0002 in. 


The Lay-out ot Circular Form Tools, by H. Galliner. (Machinery, April 29, 
1943, Vol. 62, No. 1594, p. 463, 10 figs.). 


Illustration how the clearance angle can become zero. Modification to the 
side faces of the tool to reduce rubbing effect. Tool with helical side relief to 
reduce rubbing. 


The Centre Line and the Position of the Cutting by Tool, Geo. Schlesinger. 
(Machinery, May 27, 1943, Vol. 62, No. 1598, p. 570, 13 tigs.). 


The problem is discussed imp@rtially and a solution found observing (1) the 
design of the tool, (2) the design of the machine tool, and (3) the action of the 
tool and its deflection under stress. Single cutting tools used on lathes and 
planing machines. The planer (I) the ordinary straight tool; the goose- 
neck tool. (1) fora finishing cut the deflection of the tool, (2) for a roughing 
cut. The tendency to dig in. Lathes (Il). The cutting action externally and 
internally differs considerably. Furthermore, the toolposis are of quitea differ- 
ent design. The American tool-post. The ordinary toolpost with strong screws, 
The deflected tool moves into the piece, it may be positioned above, below 
or exactly on the centre line. The tool above the centreline, however, is always 
pushed backwards (compression) ; below the centre line it is pulled forward 
(tension). As long as the backward force Ts pushes (+) the tool away from 
the work digging-in will not occur. Below the centre line there is a pulling(—) 
action. The dangerous influence of backlash. Adjust the lathe tool above the 
centre line for external turning, and below the centre line for internal turning. 
Use the gooseneck toolholder adjusted on the centre line for parting and 
threading operations. The correct shape of the workpiece is produced with the 
deflected tool All machines ought to be fitted with an independent gauge 
which allows the adjustment of the tool to the centre line, above or below it. 


The Influence of Workpiece Height Position in Centreless Grinding, by 
P. Grodzinski. (Machinery, May 20, 1943, Vol, 62, No. 1597, p. 546, 3 figs.). 

The position of the workpiece relative to the centres of the two grinding 
wheels has a decisive influence on the accuracy of the roundness produced. 
The optimum roundness of workpiece is obtained when the tangents of the 
contact points include an angle of between 5 and 20 deg. Diagram showing 
the position of workpiece relative to the wheels of a centreless grinding 
machine. A formula (and graphs) is developed which contains the radii of 
workpiece, main abrasive and regulating abrasive and allows to calculate the 
setting angle. 
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SURFACE QUALITY, SURFACE TREATMENT. 


The Surface Proteetion of Magnesium Alloys, by N. Parkinson and J. W. 
Cuthbertson. (J. Imst. Metals, March, 1943, Vol. 69, No.3, p. 109). 


AM503 (Mg with 2 Mn) can be effectively protected against corrosion by 
electrolytic treatment in hot 5% chromic acid using a.c., or a.c. with super- 
imposed d.c. The protective film was found to consist largely of a mixture 
of oxides of Cr. and Mn. Mg and the alloy A8 (Mg with 8A1, $Zn) cannot 
be effectively protected in this way or by direct anodising in chromic acid. 


(Communicated by the British Non-Ferrous Metals Research Association). 


Hard Chromium Plating and some of its Practical Applications, by Harry M. 
Dean. (The Australasian Engineer, January 7, 1943, Vol. 43, No. 329, p. 13, 
3 figs.). 


History of chromium. Nature of hard chromium deposits. Plating vat and 
cells and method of connecting in series. Method of connecting cells in parallel 
Experience has shown that an alloy of 6.8 per cent antimonial lead makes a 
satisfactory anode. Composition of electrolytes. Table showing comparative 
results using plated and unplated tools. Points to be observed. Cost of 
hard plating. 


Chemical Protective Treatment and Cleansing Methods in Aircraft Production. 
[R. Sanders, ].S.A.E.(U.S.A.), Vol. 51, No.1, January, 1943, p. 23, Trans- 
actions |. 


The author also deals with the problem of Cadmium plating on steel, copper 
and brass. Before any paint is applied to such deposits, the surface should be 
chromatised or phosphatised. Phosphoric acid compounds can also be applied 
to raw steel to retard corrosion and improve paint adhesion. 

Successful spot welding also rejuires careful surface cleaning p:ior to the 
welding operation, since dirt or oxide affect the contact resistance and contam- 
inate the electrod electrodes. 

In this case the cleansing agent usually contains hydrofluoric acid which may 
present a health hazard. It is interesting to note that a phosphoric acid 
compound (Koldweld) has been developed lately which is generally effective 
and contains no aggressively active acid or virluent poison. Use of this type 
of compound consists in a single cold dip, eliminating the use of hot caustic 
etch or alkaline solution. 

Another development has been a compounc in jelly form for treatment of 
sections which are too large tc subm-rge in solution. This viscous compound is 
painted over the area and wiped off after one minute with a cloth damped with 
clean water. Spot welding can then be carried » « sat.sfacterily. 


(Communicated by D.S.R. Ministry of Atrcvajt Preduction). 
TECHNICAL EDUCATION. 


Training Men and Women for Time Study, by David D. Garvey. (Personnel, 
U.S.A., March, 1943, Vol. 19, No. 5, p. 693). 


More and more serious is becoming the plight of time study departments, 
which, handicapped though they are by a shortage of manpower, must nonethe- 
less expand their facilities to keep pace with a tremendous increase in pro- 
duction. The author describes how Wright Aeronautical Corporation re- 
designed its time study training programme to bringits time study department 
up to ten timesits former strength. Under the new stream-lined programme 
men and women are trained in the essentials of time study in eight or nine 
weeks. 
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WELDING, BRAZING, SOLDERING. 


Are Welding of Magnesium Alloys, by W.S. Loose and 4.R. Orban. (Welding 
May, 1943, Vol. XI, No. 6, p. 235, 4 figs.). 

The recent development of a practical process for the arc welding of magnesi- 
um has provided an important new tool for the fabrication of structures from 
these light, strong alloys. Helium arc welding process. Manual arc welding. 
Automatic arc welding. The tungsten electrode. Range of currents allowable 
for different size tungsten electrodes. Helium cups. Effect of welding 
variables. Corrosion. Heat treating and ageing. Standard arc-welding 
machines of the direct current type have been fouad quite satisfactory for 
welding magnesium. Reversed polarity is always used in welding magnesium 
alloys. Helium, the protecting gas shroud for the arc, is perhaps the most 
expensive item in the new method of joining magnesium alloy. The metal, 
when making butt or tee welds, should have as close a fit-up as it is possible to 
make for consistently strong joints and even penetration of weld metal. 
Due to the relatively high coefficient of thermal expansion of magnesium, 
elimination of warpage is one of the greatest problems confron‘ed in arc welding 
this metal. Consequently all parts should be well jigged and clamped prior 
to welding. Tolerances within plus or minus 0.040 in. may be held within 
reasonable accuracy in arc welding. Importance of arc welding magnesium 
alloys. 

The Reclamation of Cuting Tools by Are Welding, by J. R. Treadwell. 
(Machinery, May 6, 1943, Vol. 62, No. 1595, p. 494, 4 figs.). 

Some experiments as to the possibilities of reclamation by welding with the 
metallic arc. About 85% of reclaimed tools have proved to be successful. 
Fractured side and face milling cutter ‘5in. dia. x }$in. side). Welding 
procedure. Jig for setting twist drills true during welding. Fabrication 
of a spot facing cutter using mild steel as the base. The high speed steel 
pieces 4 in. by */,, in. by */,, in. were welded on to the mild steel with a light 
fillet on each side. Repair of a high speed steel pull broach. A welded side and 
face milling cutter with two fractures. A cutter broken in three places. 
Slitting saws. 

Machine Design forFabricated and Welded Contruction, by F. Koenigsberger. 
(Machinery, May, 13, 1943, Vol. 62, No. 1536, p. 512, 20 figs.). 

The use of struts when fabricating a structure for a milling machine. The 
sections tending to shrink and to resist shrinkage’ stresses in a fillet weld. 
Chart snowing the considerable diminution of residual stresses by annealing 
at high temperatures. Heat treatment. Chart showing the relation of 
residual stresses to annealing temperatures and soaking time. How thermal 
distortion during welding may cause normal machining allowances to become 
rather critical A preferred method Economical ¢ fficiency of the design. 
Chart giving allowances for the developed lengths of bent plates and bars. 
An example of fabricated bedplate for a motor-compressor unit. Machine 
frames. Frame of milling machine. Formation of T-slots by the use of channels 
in the base plate ofa radial drill. A press frame fabricated in steel by welding. 
Design of cast iron press frame. Fabricated gear box for milling machines. 
WELFARE, SAFETY, ACCIDENTS, 

Safety in Handling Aluminium Powders, by G. M. Babcock and F. B. Reth- 
wisch. (Chem. Met, Eng., January, 1943, Vol. 50, No. 1, p. 82)." 

Careful and detailed instructions on how to avoid fires and explosions in 
works making pyrotechnics from Al flake and powder, and instructions for 
ways of dealing with fires when they do occur. 

(Communicated by the British Non-rerrous Metals Research Association). 
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R SLEEVES «SOCKETS 
“Specialised Production... 


PRODUCED IN TWO QUALITIES: 







ARCHER SUPER QUALITY Sleeves and Sockets are hardened all 
over; ground internally and externally, and are of exceptionally 
high quality. They have a long life of accuracy and concentricity. 


THESE SUPER SLEEVES being hardened, 
prevents bruises and burrs from rough 
shop usage, and thereby protects machine 
spindle bores from damage. The extra 
cost of these hardened high-grade Sleeves 
and Sockets is very soon paid for by the 
savings effected. 


ARCHER STANDARD QUALITY Sleeves 
and Sockets meet the demand for a high 
class sleeve at a moderate cost. Both the 
internal and external taper are guaranteed 
to standard Morse gauges. The tangs and 
slots are correct in dimensions and 
centralised, thereby avoiding tang binding 
and broken tangs. 


THESE STANDARD Sleeves and Sockets 
are toughened by oil-heat treatment, and 
stand up to shop usage much better than 
the cheaper soft sleeves. 
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